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TRANSLATOR's 


N being deſired, by ſome gentlemen 
who were going through a courſe _ 
of Lectures in Chemiſtry, to re- 

commend to them ſome book which might 


ſerve to retain in their memories the moſt 


important facts relative to this uſeful ſci- 
ence, I found myſelf at a loſs. on which to 
fix. The elementary work of Mr. Mac- 


quer, commonly recommended for this 


purpoſe, appeared to me as well defective 
in ſome points, as redundant 1n others : 
4 Ac the 


mn 
c 


40 


iv PREFACE. 


the form of Peg in Wich is drawn up, 
neceſſarily obliging the writer to enter in- 
to ſeveral minutie only important in real 
practice ; while no proper opportunity is 
given of treating explicitly of the chemi- 


cal properties of ſubſtances in general. 


Some of the other works often put into 


the hands of ſtudents, though excellent in 

their kinds, ſeemed rather proper for be- 
ing conſulted in particular inſtances, than 
adapted to afford a general and compre- 
henſive view of the ſubject. The bulk of 


ſome of them was alſo a material objecti- 


on; it being difficult to perſuade. thoſe 
who want only the general knowledge of 
a ſubject, to purſue it through a volumi- 4 
nous performance. 


In this dilemma, an ingenious friend 
recommended to me M. Baume's: Manuel 
de Chymie; and on peruſing it J was much 
pleaſed to find it very nearly the thing I 
wanted. 1 therefore immediately under- 
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took the taſk of tranſlating it, not without = 
ſome ſurprize that this had not been done | 
before. 


Tur author's profeſſed deſign in this 
work, is to give a brief recapitulation of 
the moſt important matters in chemiſtry, 
for the uſe of thoſe who have already paſ- 
ſed through a regular courſe of lectures; 
and at the ſame time to make it ſerve as a 
kind of elementary work to thoſe who wiſh 
only to take a general and curſory view of 
the ſubje&t, His Manvar, therefore, con- 
| ſiſts of a ſhort rationale of all the principal 
operations in chemiſtry, introduced by ſo 
much of the theory of the ſcience, and the 
chemical hiſtory of bodies, as may render 
it intelligible to thoſe who have not had 
the benefit of previous inſtruction. Thus 
it contains a large ſtore of knowledge in 
a a very ſmall compaſs; and will, I imagine, || i 
prove eminently uſeful, either to the ſtu 
dent who wiſhes to review his former ac _ 1 

quiſitions, —_ 


vi NE F ACE 
quiſitions, or to the artiſt, whoſe want of lei- 
ſure obliges him to content himſelf with 
ſome conciſe abſtract of the ſcience. ; 
Tus tranſlation is made from the ſecond 
edition of the original, omitting, however, 
a few notes, intended as replies to ſome 
criticiſms on the work which were publiſh- 
ed in one of the French literary journals. 
In lieu of theſe, I have ventured to add 

a few of my own, principally relating to 
the doctrines concerning fixed air, with 
which Mr. Beaume appears not to have 
been acquainted. 5 
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OF CHEMISTRY. 


.. 


VWHEMISTRY is a ſcience founded on 
experiment. Its object is the anal) yfis | 
A or decompoſition of all the bodies in na- 
ture; and the combination of all theſe bodies, , 
or their principles, with each other, for the ; —_— 
purpoſe 1 Tortning n new compounds, e 85 | 


MEcHANICAL DIVISION does not decompoſe 
| bodies; it only divides them into more and more v7 
- ininut&parts, but Kill homogeneous and of the 
fame nature. Mechanical diviſion is therefore to- 22 
tally inſufficient for the analyſis of bodies; and it 
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2 INTRODUCTION. 

is neceſſary to have recourſe to other inſtruments 
leſs confined in their action. The elements, or pri- 
mitive principles of bodies, of which we are ſoon 
to treat, become, in the hands of chemiſts, 
inſtruments fit for producing theſe diviſions, 
and for ſeparating the conſtituent parts of bodies, 
It is this latter kind of diviſion that is termed 
the analyſis, or chemical decompuſition of bodies. 


| GrnzraL IDEA or THE UNION AND 
COMPOSITION oF BODIES, 


3 ſeveral Anteile; | come inſenſibly into 
union, they form a larger maſs. When this 
maſcs is formed of parts of the fame nature, or 
homogeneous, and becomes evident to the ſenſes, 
it forms what Becher and Stahl have termed 
aggregation ; and they have called the maſs re- 
ſulting from this union an aggregate or aggregated 
body, becauſe it produces only an addition of 
particles of the ſame nature, or a maſs merely 
larger in bulk, and not a compolition. 


Bur when two bodies of a different nature 
Join together, there reſults from this union a 


_ hew 1 body, which partakes of the proper- 
tics 


ties of each of the component bodies. This is 
what Becher and Stahl have termed mixt#re, and 


: what we ſhall call the combination or chemical 
a compoſi tion of bodies, 


Ws ſhall SW the name of compound bodies to 
thoſe which are formed by the union of parts 
of a different nature. Theſe heterogeneous parts 
are termed principles or conſtituent parts, which 
it is of importance clearly to diſtinguiſh from 
integrant parts. Natural philoſopers underſtand 
buy integrant parts the ſmalleſt molecule of an 
extremely divided body, which is not ſuſceptible 
of a further cviton without decompoſition, _ 


| On Arrixiriks 


ts Chemiſtry the terms relation or r affinity are 
uſed to expreſs the tendency which the particles | 
of matter have to unite or combine with each 
other, whether theſe particles are of the ſame, 
or of an abſolutely different nature. Chemiſtry 
and Natural Philoſophy are not as yet ſufficient- 
ly advanced for the explanation of the cauſe of 
this phenomenon, which is a general one, and per- 


| petually met with in nature and i in all the ope- 
| rations of chemiſtry. 
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. INTRODUCTION. 


Sour Chemiſts, without having raficiently 


examined the properties of bodies, have ranked 5 
chemical affinities among the number of thoſe 
ingenious ſyſtems which are formed only to 


ſubſiſt till new ones ſpring up to deſtroy them; 

but this is by no means the caſe with reſpect to 
theſe affinities, which, on the ys; are a 
a * inherent ! in matter. 


— 


SEVERAL able 8 who have conſidered 
the ſcience in a more general point of view, have 


recognized this inherent property of matter, and 


the diſpoſition which certain bodies have to 


unite with each other; they have remarked that 


there are ſome which unite with great facility, 


while others do not combine but with much 


dificulty, and a third ſet refuſe to Enter into 
the leaſt union by any methods as yet diſcovered, : 


It would be wrong, however, to conclude that 


theſe bodies have no affinity, becauſe we have 


not as yet found means to make them unite ; on 


the contrary, there is every reaſon to ſuppoſe 
that the effect might be produced by 1 more ſtudi- 
ed methods. | | 


To determine by a ſuMicient number of expe- 
riments 


* 
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riments the order in which e bodies wit 


unite ſucceſſively with each other, is one of the 


| moſt important ſervices that can be rendered to 


| Chemiſtry. The late M. Geoffroy the phyſician 


was the firſt who thought of comprizing in a 
table the fundamental relations or affinities in 
Chemiſtry. Although this table be liable to 


various exceptions and alterations which we ſhall 
remark as occaſion offers, it ought, however, 


do be regarded as a maſter- piece in its kind; and 
may ſerve as a chart or guide to all who deſixe to 


4 perfect or augment it. It forms a kind of con- 


need ſeries of knowledge, which has thrown 
more light upon Chemiſtry and Phyſics than all 
the criticiſms which have been made * it to 


the preſent WM. 


M. GELLER has conſiderably augmented this 
table ; but I conceive it would be moſt advanta- 


geous to give two ſuch tables at once; one of 


which ſhould preſent the order of the affinitics of 
bodies by the m/? way, the other, the ſame 


order by the dry way. There are in Chemiſtry 
aan infinite number of circumſtances, which will 
be pointed out, in which bodies that ſhew no 


aer by the moiſt way, do by | the dry way; 
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6 INTRODUCTION. 


and vice verſa. | This i 1s what has ed me to ima- 
gine that the double table which I propoſe 


; would be extremely uſeful. 


"Me. Macavis has treated on what relates to 


affinities at large in a particular memoir, which 


is the ſubje& of one of our chemical lectures. 


He lays down a methodical diviſion of affinities ; 
or rather a diviſion of the different ſtates in which 
affinities are met with in the operations of Che- 
miſtry; though otherwiſe he admits only a ſin- 
gle ſpecies of affinity, which is abſolutely the _ 
ſame, and which he traces as proceeding from 
the ſame cauſe. He arranges all the chemical 
. affinities under ſeven claſſes, 


1. AFFINITY OF AGGREGATION. 


T x affinity of aggregation is the power which 
cauſes two homogeneous bodies to tend towards 


each other, and to cohere after they are united. 


Such, for example, is the coheſion of two po- 
liſhed ſurfaces applied to each other, or the 
movement which two drops of a homogeneous 


liquor, placed near cach other, make to come 


into union. 


Ys S1MPLE 


oe vSm + 
2. SIMPLE AFFINITY OF COMPOSITION. 


S1MPLE affinities of compoſition are thoſe from 
which new combinations reſult. Such are the 
ſolutions of bodies in acids. If, for example, 
' white marble is put in ſome nitrous acid, it diſ- 
ſolves in this liquid, and the compound which 
reſults has properties Parieipsting of thoſe of < 
the acid and the earth. 


e AFFINITY. 


Compound affinities are thoſe cf heterogene- 
ous bodies which have mutually an equal affinity, 
whence reſults a mixture without any decompo- 
fition. But the compound has properties differ- 
ent from thoſe of each of the bodies ſeparately. 

For example, if four drams of lead, and as 
much tin are melted together, and two drams 
of mercury are added to this mixture, the mer- 
cury unites with the two bodies, becauſe its 
affinity to each of them is nearly equal; and the 
product is eager, brittle, and more fuſible than 
the tin * ſeparately. Theſe properties 


B4 DO proceed 


- INTRONUCTION. 


proceed from the mercury, which has only a 


ffuid c conkitence. 


8 AremTyY BY MEANS OF A MEDIUM. 


AFFINITIES by means of a medium are thoſe of 


bodies which are unable to enter into union ex- 


cept through the addition of ſome other body 


which has an affinity with each of the primitive 
bodies. If water is poured upon white marble, 
no union takes place; but on adding nitrous 
acid the water and marble unite. The nitrous 
acid is the proper medium for uniting calcareous 
earths with water. : 


5. AFFINITY OF DECOMPOSITION. 
AFFINITIES of decompoſition are thoſe whence 
reſult decompoſitions and new combinations. 


To a ſolution of white marble in the nitrous 
acid, add fixed alkali This will unite with _ 


the acid, and precipitate the carth of the mar- 


: ble, 


. BRCIPROCAL. AFFINITY. | 


RecrRocaL afinitie are thoſe 8 reci- 
proce 
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procal decompoſitions proceed. For example, 
nitre is decompoſed by the vitriolic acid, becauſe 
this acid diſengages the acid of the nitre, and 
combines with its alkaline baſis. Thus is form- 
ed a vitriolated tartar. But this ſame nitrous 
acid, which has thus been detached by the vi- 
triolic acid, being afterwards mixed with the 
vitriolated tartar, diſengages the vitriolic acid 
in its turn, takes poſſeſſion of its alkaline baſis, 
_ and forms with it a true nitre, the ſame that 
_ exiſted before theſe operations. 


7. DovsLe Arr. 


Doux affinities, or aflinities of four bodies, 
are thoſe from which reſult two decompoſitions 
and two new combinations, from the recipro- 
cal changes of the ſeveral bodies. Such are, 
| firſt, the decompoſitions of vitriolated tartar and 
| Glauber's ſalt by all metallic ſolutions in the 
nitrous acid, and alſo by vinegar of lead, 
_ 2dly. The proceſs for making Pruffian blue. 
3dly. That in which the butter and cinnabar 
of Antimony are made at the ſame time. Athly. 
The decompoſition of fea ſalt by ſolutions of 
lead and filver. There are in chemiſtry a great 

r number 
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number of ſimilar examples of affinities of four | 
bodies which act ſimultaneouſiy when mixed 
together, pr Wd ag 5 


TE agency of the four ſubſtances in this claſs 
of affinities, ſhews that there are bodies which, 
when in an aggregate maſs, are abſolutely inſolu- 


I ble in ſuch or ſuch an acid, but which become 
i perfectly ſoluble when greatly divided. This 
© diviſion is very effectually produced by diſſolving 
i Ho them beforehand in that acid or menſtruum 
| which agrees beſt with them. F rom hence it 
„ 1 follows, that if, by any mechanical means, 


bodies are ſufficiently divided, an union may 
be effected between thoſe that appear to have 
the leaſt diſpoſition towards combination; and 
this is what I have, in fact, obtained in many 


. operations which we ſhall have occaſion to 
| mention. 1 

4 

| ON 
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ON THE 


PRIMITIVE PRINCIPLES or BODIES. 


HE greater part of Philoſophers have 
admitted primitive principles; that is 
to ſay, bodies of great ſimplicity, 
which ferve for the formation of all the bodies 
in nature, but, as we ſhall preſently mention, 
in a progreſſive order. To theſe principles they 
have given different appellations, as elements, 


atoms, monades, proper matter, &c ; and they 
have ſometimes attributed to them properties 
which were purely relative only to what they | 
propoſed to explain. 


6 However 
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"Hawa this be, and under what denomi- 
nation ſoever the primitive principles of bodies 
be conſidered, we ought to conceive of them 
as eſſentially of the greateſt ſimplicity, without 
conſtituent parts, and on account of the tenu- 
ity and ſubtility of their particles, not perceiv- 
able or cognizable * any of our ſenſes, 


SA has reaſoned a good deal upon theſe 
ſimple principles, and has employed them ad- : 
_ vantageouſly in elucidating the theory of Becher 
and eſtabliſhing his own. But whilſt he explains 
himſelf clearly concerning the fimple and ho- 
mogeneous nature of theſe principles, he does 
not with the ſame preciſion determine whether 
we ought to admit ſeveral ſpecies of them, which 
are heterogeneous with reſpect to each other, 
and poſſeſs different properties. In fact, it is 


_ impoſſible for us to acquire the knowledge of 
this ſubject. 


Hs ſve only that this wes this opinion; and, 
in reality, it appears difficult to conceive how a 
fingle ſimple and homogeneous principle can 
form all the different bodies exiſting in nature. 
ons Os The 


PRIMITIVE PRINCIPLES. 2; 
The molecule of this ſingle principle by uniting 


ſhould only form aggregations, which would 


always be of the ſame fpecies, and not com- 
pounds. It appears reaſonable, therefore, to ad- 
mit ſeveral kinds of principles equally ſimple, 
but differing from each other in properties. We 
imagine it to be difficult to determine their num- 
ber; and the reaſons of this will be better 
perceived when we ſhall examine the properties 
of the true principles of bodies, or at leaſt of 
thoſe which we ought to regard as ſuch. 


WIA Becher and Stahl term ſecondary prin- 
ciples, principled principles, or mixis, are the 
bodies which are formed directly by the combi- 
nation of the different ſimple principles whch _ 
we have juſt mentioned. Theſe compounds of 
the firſt order form, according to Becher and 
Stahl, FIRE, AIR, WATER, and EARTH. They 
partake confiderably of the properties of the 
ſubſtances whence they are formed; that is, 
they have ſtill ſuch a degree of ſimplicity as to 
be indeſtructible and unalterable by all our 
chemical analyſes. In a word, all the efforts 
made to the preſent time to decompoſe them, 
85 1 5 have 
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have been totally inſufficient. * For this rea- 
ſon, we ſhall name them elements or primitive 

principles of bodies. The union of theſe prin- 

ciples, their different proportions and methods 

of arranging themſelves, produce all the variety 5 
of bodies which exiſt in nature. We ſhall de- 
monſtrate theſe truths in a large detail, by giving 
the analyſis of the bodies of the different king- 
doms. 


BEchER and Stahl, purſuing further and 
further the combinations of the primitive prin- 
ciples, and of thoſe which they term ſecondary, 
_ eftabliſh different orders of compound bodies, 
to which they give improper denominations. 
The ſignification of many of theſe terms is even _ 
contrary to the ideas uſually affixed to them, and 
15 liable to occaſion obſcurity. . 


Tur bodies ack they name compounds are 
thoſe formed by the union of their ſecondary 


principles; thoſe which they term decompounds 


are ſuch as are formed by the union of com- 


. Common or r atmoſpherical air - muſt be excepted, as will 
be pentans'y ſhewn. 4 4. | | 


pounds ; 


PRIMITIVE PRINCIPLES. 15 


: pounds ; ; and they call ſuper -decompountds thoſe 
which reſult from the union of decompounds. 
This, in a few words, is the whole theory 
which Becher and Stahl have laid down with . 
gard to ſimple principles, and the combination of 
theſe principles to form more compound bodies, 

and thus in an indefinite progreſſion. 


Ir appears to us much more convenient to 
adopt the denominations given by M. Macquer 
to theſe different orders of compounds. He 
terms them compounds of the firſt order, of the 
5 fecond order, &c. which leaves no room for any 
kind of mer. 


Cnxulsrs ih not always agreed among 
themſelves concerning either the number, or 
the nature of the principles of bodies. Paracel- 
ſus admitted as principles the products which 
animals and vegetables furniſhed during their 
analyſis. Of theſe he eſtabliſhes two ſpecies, | 
the active and the paſſive. His active princi- 
ples are three in number, sP1RIT, oll, and 
SALT ; ; his paſſive, two, WATER and EARTH. | 

By ſbirit, or mercury, he underſtands 
8 ſalt 
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theory, attempted to rectify it. 
only two principles or elements of bodies, water 
and earth; but that he might be able to account | 
for the properties of all compound bodies, he 
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falt diſſolved in water ; by 1 or falpbur, 
all oily liquors; by ſalt, all ſaline matters; by 
water, which he alſo termed phlegm, all watery 


liquors; and by earth, all fixed matters. 


. THis doctrine, eſtabliſhed by Paracelſus, was 


3 adopted by the chemiſts of his time, and has 


been followed by ſeveral of the more modern. 


But Paracelſus and thoſe of his ſect have con- 
ſidered as principles, ſubſtances which are not 
10. They have not, by any means, the ſim- 
plicity of real principles; on the contrary, they 
are, as we ſhall find, maſſes of compounded 
ſubſtances, very different among themſelves, 
and which may be reduced into others much 


more ſimple. 


brennt perceiving the obſcurity of this 
He eſtabliſhed 


admitted three kinds of fimple and elementary 
earths. T he firſt of theſe he termed vitriſiable 


earth, the ſecond, inflammable earth, and the 
; Wird, mercurial earth. 


Vion "D 
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VITRIFIABLE earth, according to him, is the 
principle of fixity and hardneſs in un and 
of vitrification, | 


By - inflammable earth he underſtands that 
which contains the principle of inflammability. 
Aup by e earth he means che prin- 
ciple of metalliſation ; that is to ſay, that which 
combined with the other two, is "Prager: for the | 
formation of metals. TD 


Srl, in reQiffing, in his. turn, the theory 
of Becher, has proved after a ſatisfactory man- 
ner the exiſtence of the two firſt earths; but he 
calls into queſtion the exiſtence of the third, 
as not appearing to him ſufficiently demonſtra- 
„ EEK: 5 


| In agreement with the beſt chemiſts and natu- 
ral philoſophers, we ought to regard WATER, 
FIRE, and EARTH, as the elements or true 
primitive principles of bodies. To theſe three, 
may be added Alx: the experiments of Boyle, 
and particularly thoſe related by Hales in his 
Vegetable Starter, bew, at leaſt, that this ele- 

ment 
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ment makes a part of many compound bodies, 
and that it is one of the conſtituent principles 
of organifed bodies. 


: Nervs preſents to us theſe four elements or 
primitive principles under two different ſtates; 
iſt. detached, not making part of any compound 
body, and in a ſtate of purity ſufficient for be- 
ing recognized: 2dly. combined with each 


other in an infinite variety of ways, and in all 


kinds of proportions, forming all the compound 9 
bodies with which we are e 


We ſhall onntaiiic the properties of theſe. 
elements in both theſe ſtates; and firſt thoſe 
which they poſſeſs when not conſtituting a part 
of any body. When we come to treat of the 
analyſes of bodies, we ſhall inveſtigate their pro- 
perties in thoſe compounds of which they make 
a part. DE Te Ry 


ON FIRE. 


FIRE is a matter effentially fluid, the prin- 
ciple of fluidify in other bodies, and always 
= 


in motion. It is the principal agent and cauſe. 
of almoſt all the compoſitions and decompoſiti- 
ons which take place in nature, 


Fig, with reſpect to us, is a ſimple elemenf, 
appearing to have no conſtituent parts ; how- 
ever, as the light which proceeds from the ſun 
may be decompoſcd into ſeven different colours by 
means of the priſm, and as theſe differently colour- 
ed rays have, moreover, each their proper refran- 
gibility, we may fuſpect that fire is compoſed of 
parts, very ſimple indeed, but heterogeneous with 
regard to each other. This reflexion adds 
probability to the opinion of thoſe philoſophers 
who think that the bodies which, on account 
of their ſimplicity, we are obliged to regard as 
elements, are themſelves compounded of {till 
more ſimple ſubſtances. However this be, we 
ſhall conſider elementary fire as not having con- 
ſtituent parts, till the ſphere of our knowledge 
is more enlarged in this reſpect. 


Tx particles of which fire is compoſed have 
ſcarcely any mutual coheſion. They are of an 
inconceivable ſmallneſs, ſurpaſſing that of other 
e „ bodies. 
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bodies. We ſhall conſider fire under two dif- 
ferent ſtates. 


Wurd it is pure, detached, and not a part 
of any compound, it has an action upon all bo- 


dies, and even becomes an inſtrument proper 
for analyſes and recompoſitions. 


Wuex it is nis with other ſubſtances, 


and makes one of the conſtituent principles 
of compound bodies, it is inactive, and in per- 
fect repoſe, and cannot put itſelf in motion but 
when it is excited. 


Tux * ER the preſence of fire is 


diſcovered are the effects which it produces; 
vix. I. heat, 2. light, 3. colour, 4. the dila- 
tation or rarefaction both of fluids and lolids, 
OX combuſtion, fuſion, &c, | 


SOME ohiloſophers think that light is a cer- 
tain ſign of the preſence of fire; but this may 
be queſtioned, ſince heat and light may exiſt _ 
without each other. A very hot iron gives no 
light in a dark place, and yet is in a ſtate capa- 
ble of inflaming combuſtible bodies : the focus 

| NO f 
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of a concave mirror is not luminous, although 
it is of ſuch exceſſive heat as to be capable 


of inſtantly fuſing and N the hardeſt 
5 bodies, * | 


IT 1 ſame with reſpe& to light: it may 
exiſt without heat. The rays of the moon, 
collected by means of a concave mirror, or a 
large lens, form a very luminous point, + which, 
received upon the ball of a thermometer, Indi | 
cates not the leaſt heat. 


„ oa Poe, of the preſence of 
fire, is the dilatation which it occaſions in all 
bodies. It penetrates all with extreme facility, 
_ diſtributing itſelf uniformly through all parts of 
their maſſes. | None is capable of Ed its 


* PERHATS the heat which fire manifeſts wherever it is pre- 
| ſent, is only occaſioned by the action which it exerts on the 
bodies it touches, It is difficult, and perhaps impoſſi- 
ble, to ſupport this opinion by experiments; I offer it, there 
fore, only as a conjecture founded on ſome probabilities, 

+ SvRELY the point formed by the collected lunar rays is not 
more luminous than that of the ſolar rays, When the focus 
falls in the air it is not viſible in either caſe; but received upon 
any body capable of reflecting the rays, thoſe of the ſun are 
Rrongly luminous, as well as thoſe of the moon. J. A. 
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action. When it has introduced itſelf into bo- 
dies, it dilates them, warms them, and cauſes 


them to occupy a greater bulk than before, with- 
out augmenting their weight : it, however, 


dilates liquids and bodies of rare texture more 


readily than thoſe which are ſolid and very 
denſe. 


Corp, which is only the abſence of part of 


this fire, produces a contrary effect; that is, 
the leſs bodies are penetrated by fire, the more 
they loſe of their bulk, without loſing any of 


their weight. They conſequently increaſe in 


ſpecific gravity and hardneſs, becauſe their par- 


ticles become more. AJoſely joined to each | 


: other. | 


Tts property of fire eaſily to penetrate and 
dilate bodies, has been advantageouſly applied 


in the conſtruction of thermometers. Theſe 
_ inſtruments, perfected by the illuftrious Reau- 


mur, are of great ſervice in meaſuring degrees 
of heat and cold which could not be eſtimated 
by any other means. 


THERE | is no > body which is not continually 
pene- 
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penetrated by a greater or leſs quantity of this 
pure fire, always in proportion to the quantity 


contained in the ambient air. This fire perpe- 


tually flies off and re-enters, as by a kind of 
circulation, according to circumſtances; becauſe 
it is not combined with, but only interpoſed 
between, the particles of the ſubſtance. Thoſe 


bodies which excite in us ſenſations of cold, 


are ſtill penetrated by | a large quantity of fre. 
One may, indeed, deprive them of part of this 


fire : for example, one may cauſe ice to undergo 


an artificial cold greater than that of its proper 


temperature; but hitherto it has proved impoſſi- 


ple, by the greateſt degree of cold we can excite, 
artificially to deprive bodies of all the fire they 


contain. The abſolute cold, or total abſence 
of fire, which ſome philoſophers have conceived, 


is as chimerical as abſolute heat: we cannot 
baue clear ideas of theſe two extremes, ſill leſs 


can we produce them. 


Tux dilatation which fire occaſions in bodies 
is a beginning diſunion of their parts, and a 
proof of the property which fire poſſeſſes of de- 


compoſing ſubſtances, and ſeparating their con- 


ſtituent parts. But, as there is a difference 


between 
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between bodies, fire will not decompoſe all with 
equal facility. The celebrated Boerhaave ſays, 
on this head, that there is in bodies a matter 
which is not fire, and which reſiſts the ſeparation 
of their principles; but we imagine this effect 
can only be attributed to the more or leſs inti- 
mate combination of the conſtituent parts of 
bodies, and their greater or leſs adheſion to 


each other. 0 


Tir more n are heated, the more they 


: dilate; but this dilatation ceaſes in bodies ſuſcep- 
tible of fuſion as ſoon as they are melted, becauſe 
: they can then no longer retain the fire, but ſuf- 
fer it to difßpate s as faſt as they receive it. 


II is the ſame with liquids. We may conſi- 
der them as perpetually in fuſion, ſince they are 
brought to a ſtate of ſolidity by cooling them 


ſufficiently. Ebullition is the higheſt degree of 


heat they can receive, and thoſe which are with 


the greateſt difficulty made to boil, acquire the 


greateſt heat. It is from this cauſe that oil, for 

example, though lighter than water, admits of 
more heat. But mercury, although fifteen times 
heavier than oil, does not take a greater degree of 
heat 


PRIMITIVE PRINCIPLES. 2; 
heat when boiling, becauſe it is of a volatile 
nature. Thus the greateſt degree of heat that 
liquids can receive, is not in proportion to their 
ſpecific gravity, but their fixity only. 


| Fins has ſome adheſion to the bodies which 

it heats; but it is not combined with them, 
ſince it diſſipates as they cool ; and there re- 
mains at laſt only a quantity equal to that in 
| the ſurrounding air, | | | 


5 BopiEs of the greateſt ſpecific gravity retain 

pure fire the longeſt.* It diſſipates quickly 
during the firſt moments; but when the ſub- 
ſtances are cooled to a degree approaching the 
temperature of the ambient air, the remains of 
fire which they contain are much longer in ſe- | 
| parting. 


Is i is not certain whether o or no fire is weighey; 
There are experiments on both ſides the queſtion. | 
Boerhaave relates that he cauſed a bar of iron 
which he had before weighed, to be made red 
- hot, and that he remarked no augmentation of 


3 . MzTaLLc ſubſtances muſt be excepted, which receive 
and part with heat quicker than other bodies, 


00" its 


— — . 
— 


— . — — 
_ — — — 8 — 
— . PLS 


TY 
9292 — —ñ—é— 


— 
nere — 
2 — were, eas, —— 

— — — * 3 


2 


* 


2 a * — . 2 * 
4 N N =_ * 
yy SALES _ . — Bs 
5 a6 = vn 
Voter Em Bones 


”_ > 1 _ TY oh 
—_— I _ St, r i= Ae . 5 
n > ITY 
= — — be — r 
” * — _ o_ * na 4 6 
«„ 
2 12a — — SS 
C IPRA q 


WI m—_ _"—_ = 
— , . OO” ** — 
- — — - 
— * — — 
— 2 —ü—ñä —— 
— — = — 
— : . —— 
—— — 5 . — 
a * 


26 | Þ LEM ENTS O R 


its weight. In another part of his excellent 


Treatiſe on Fire, he obſerves that metals calcined 
by a burning glaſs increaſe in weight conſidera- 


bly, ſome a ſixteenth, others a tenth. But it 


ſeems, as this author remarks, that all the ne- 


ceſſary precautions for aſcertaining the cauſe 


of this augmentation have not been taken. He 
ſuppoſes that it proceeds from the veſſels being 


deſtroyed and mingled with the calcined matter. 
He even aſſerts that metallic ſubſtances calcined 
in glaſs veſlels receive ſcarcely any addition of 


weight. I have repeated this experiment with 
care, and have obſerved that lead calcined in 
laſs veſſels, under the mufſle of a cupelling 
furnace, is augmented in weight a tenth; and I 
imagine this augmentation can only be attribu- 


ted to the combination of the fire with the calx 


of lead *, eſpecially as the capſule of glaſs ſuffers 
no diminution in this experiment. 


ArrEx having mentioned the principal pro- 
perties exerted by fire on bodies, we ſhall next 


| *By the experiments of Dr, Prieſtley and Mr. Lavoiſier it is 
ſatisfactorily proved that the augmentation of weight acquired 
in calcining metals is owing to fixed air imbibed from the at- 


moſphere. J. A. 1 | 
| eXamine 
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examine the cauſes which excite it, the means 
employed to collect it, and the manner in Which 8 


i its action 1 is determined. 


TAE garſt of theſe cauſes is the Bin This 


luminary, though remote from us, appears to 
he the common reſervoir of fire. It comes to 


us from the ſun in a right line, by parallel rays; 
and perhaps, as ſome philoſophers have con- 
ceived, but without any thing like a demon- 
ſtration, the fire detached from bodies returns 
thither by a kind of circulation. 


8 is mild, moderate, incapable 
of producing in bodies changes which might 


occaſion too great an alteration. Tt is only ſuf- 


ficient to promote the generation, unfolding, 
and growth of all the beings which live, vege- 


tate, or combine, on the ſurface, or within 
- the bowels of the earth. 


NATURAL philoſophers have diſcovered the 
method of uniting, and cauſing to converge to 
a ſingle point, a certain number of ſolar rays, by 
means of lenſes and concave mirrors; and there- 
by of producing a focus of exceſſiye heat, much 


I Ws 


ſuperior 
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ſuperior to every other with which we are ac- 
quainted, and capable of inſtantly melting and 
vitrifying the hardeſt bodies; which we cannot 
effect i in our hotteſt furnaces. 


ANOTHER means of exciting fire, and which 
produces effects equally violent with thoſe we 
have juſt mentioned, is the ſhock of hard bodies. 
The colliſion of a flint and ſteel produces in an 
inſtant a fire as violent as that in the focus of 
a good concave mirror. The ſparks ſtruck from 
5 the ſteel, when collected and examined by the 

microſcope, appear to be particles of iron which 

have been melted and vitrified. The exceſſive 

violence of the heat neceſſary for the production 
of ſuch an effect in ſo ſhort a ſpace of time, 5 
may eaſily be conceived. | 


Ann means by which fire may be excited, 
is the combuſtion of bodies, in the compoſition 
of which elementary fire has entered as a conſti- 
tuent principle, and which contain it in large 


| quantity. 


ALL the bodies in nature contain a portion of 
this fire, ſome more, others leſs. Thoſe which 
: I: + aoflels 


CY 


f 


ſs 


bodies which we have termed combuſtible. 
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_ poſſeſs a large ſhare, as vegetable and animal 


ſubſtances, are called combuſtible bodies, or ali- 
ment of fire, becauſe they ſerve to ſuſtain it. 


All really terreſtrial and metallic ſubſtances do 
not contain enough to ſerve as aliment to fire; 


they can only be ignited by the aſſiſtance of the 


THe aliment of fire is that inflammable matter 


which detaches itſelf from bodies while burning, 
and which emits flame and light. This fire, 
brought into action, produces the ſame effects 
on the ſubſtances it touches, with the concentred 


rays of the ſun, or ſtrong friction of hard bo- 


dies; it warms, burns, and decompoſes them, 
and ne their conſtituent parts. 


„Done the e 1 bodies, the com- 


bined fire is reduced to elementary fire, and 
diſſipated as faſt as this takes place. The cele- 
brated Boerhaave, however, is not of this opi- 


nion; objecting, that if this happened, the 
quantity of elementary fire would go on increa- 
ſing to infinity. This is not obſerved to be the 
caſe; on the contrary, the moſt exact obſerva- 


tions thew that there is always the ſame Propar- 
1 tion 
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tion of elementary fire, dihovgh © a great quanti- 


ty of combuſtible matters are every day burned. 
It is eaſy, however, to reply to this objection, 
by ſaying, as may juſtly be preſumed, that the 


elementary fire detached from bodies unites in 


the ſame proportion with other ſubſtances, and 


loſes all its properties of free fire, in becoming 
a conſtituent principle of thoſe bodies into the 


cCompoſition of which it enters. This is Stahl's 
opinion; but there are yet many deſiderata in 
_ our knowledge of this ſubject, and perhaps we 


may never be able to acquire clear ideas con- 
cerning it. In fact, it appears very difficult 


to determine how fire unites with and fixes it- 
ſelf in bodies; and how, in becoming one of 


their principles, it loſes all the properties which 


we had recognized in it, ſo far as not to be able 


to manifeſt itſelf without the contact of an actu- 
ally ignited body. 


: BoERHAAVE Sand to himſelf all theſe dif- 
culties; he examined the different ſubſtances 
procured by the analyſes of animal and vegeta- 


ble combuſtible matters, and obſerved that it 


was only the oily part which, in whatever ſtate 
it was, could be deemed the real aliment of fire. 


The 
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The hers, as the water, earth, and falt, not 
being combuſtible, are, he alledges, more fit 
for the extinction than the ſuſtenance of fire. 
Experience is conformable to his opinion. 
Boerhaave further remarks, that theſe ſubſtan- 
ces, though incombuſtible, ſerve nevertheleſs 
to augment the activity of inflammable bodies, 
when preſent in ſuitable proportions. He gives 
the name of alcohol to this inflammable princi- 
ple when in its greateſt degree of purity that 


is, when it will burn without emitting either 
ſmoke or ſoot : he alſo aſcertains the identity of | 
this principle in all vegetable and animal ſub- 
ſtances. The principle here underſtood is the 
ſame that Stahl has named phlogiſton. 


THE following experiment was made by 
Boerhaave on this head. He received in a bell 
what was diſſipated by the burning of ſpirit of 

wine, and perceived neither ſoot nor ſmoke. 
The condenſed vapours were water; the inflam- 7 


; | mable matter was deſtroyed and diſſipated, and 
be was unable to obtain it ſeparate, He obſerves 
t that other bodies are inflammable only by means 
E - of a ſimilar principle which they contain, and 
. . after this is ſeparated by combuſtion, what 


e C 4 | remains 
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remains of the body is not inflammable. He 
propoſes a queſtion to himſelf, whether, in caſe 
this matter were ſeparated from every foreign 
ſubſtance, it would burn quietly and in ſucceſ- 
ſion, as happens when it is mixed with water 


in ſpirit of wine, or would be conſumed, like 
lightning, inſtantaneouſly. Without deciding 


the queſtion, he concludes that this matter, 
from whatever ſubſtance procured, would be 


extremely pure, ſimple, perfectly combuſtible, 
and would alſo yield a very pure flame, without 
| ſoot or ſmoke. Hence he conjectures, that this 
principle is a compound of fire, and a very ſubtile 


matter which is intimately united with it; and 


that nothing in Phyſics, perhaps, is ſo difficult 


to come to the knowledge of, as this purely 
inflammable part of combuſtible bodies, which 
ſerves as aliment to fire; the more ſo, as when 


this matter burns, it is deſtroyed, and becomes 


ſo extremely ſubtile as not to be cognizable bj 
our ſenſes. He adds, that to the preſent time, 
nothing ſatisfactory has been taught concerning 


the changes which this matter undergoes during 
its combuſtion. 


_ I qQuoTE here the opinion of Boerhaave, in 
order 
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eder to juſtify this eminent philoſopher from 
the accuſations of ignorance in this matter, 
which ſome chemiſts have brought againſt him, 
for want of having collected under one point of 
view the different paſſages in his Treatiſe on Fire 
which relate to this ſubject, and which unfold 
all his theory concerning this intereſting object, 
] do this the more willingly, as the reader will 
thereby be enabled to judge of the reſemblances 
and differences between the ideas of two cele- 
brated authors, who were employed at the ſame 
time on the ſame ſubject, though in different 
views. 


BoxRHAA VE conſidered fire and its proper- 
ties in the manner of a great natural philoſopher, 
and Stahl in that of a great chemiſt; and, in- 
deed, on a more general plan than Boerhaave. 
They both agree, however, concerning the 

general and fundamental properties of the prin- 
ciple which Boerhaave terms alcohol, and Stahl, 

phlogiſton. Stahl diſcovered the exiſtence of 
this principle in metallic ſubſtances; whereas, 
|  Boerhaave, having had other objects in view in 
his examination of this principle, entirely neg- 

C5 lected 
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ſected to aſcertain its exiſtence in mineral and 
metallic bodies. 


On TRE PHLoOGISTON. 


Fou the ideas of Stahl and Boerhaave con- 
_ cerning the phlogiſton it follows, that we are 


to conſider it as a compound ſubſtance, formed 


from the direct union of elementary fire with 
a very ſimple matter, as yet unknown to us. 
There is reaſon to preſume that it is a very ſub- 
tile earth which thus fixes elementary fire. It 
is probably in this ſtate of combination that ſire 
enters as a principle into the compoſition of bodies. 


Fir, certainly, can only be in two ſtates, 
pure or combined. If it be pure, it is elemen- 
tary fire, and then it acts upon all the bodies 
it touches, as was ſaid in my definition of fire. 
In this ſtate it is not phlogiſton. 


PHLOGISTON, on the contrary, is this ſame 
elementary fire combined with the leaſt poſſible 
ſubſtance, which cauſes it to loſe all its proper- 


ties of pure fire. It is in this ſtate of combina- 


tion that fire acts ſo great a part in chemiſtry, 
1 1 and 


19 
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and preſents a great number of phenomena, 
without having the property of inflaming or 


heating bodies, in whatever quantity it is accu- 
mulated, unleſs inflammation be excited, either 


by means of the application of fire actually in 


action, or ſome violent fermentation produced : 


in the 1 mixture which contains it. 


Tus phlogiſton ought to be route as a 


true ſecondary principle, formed by the direct 
union of elementary fire and ſome other ſub- 
ſtance, ſince it may be decompoſed, and the 

elementary fire ſeparated from it. A; 


WE have already remarked the ineffectual at- 
tempts that have been made in order to obtain the 
phlogiſtic principle in a detached ſtate. Since the 
time of Boerhaave and Stahl chemiſtry is not at 
all advanced in this reſpect. We are ſtill only 
able to examine its properties. Theſe are too 
general to be deſcribed here: we ſhall content 
ourſelves at preſent with making mention of 


thoſe which it is neceſſary to know in order to 
underſtand what has juſt been faid ; intending 


to . peak of che reſt as Occaſion offers. 
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I. PrLocisroN is the principle of odour and 
colour. 
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A4. Tuns principle is identical, that is, of the 
/ fame nature, from whatever ſubſtance it is 
drawn. 


3. Tux pyreſt ſtate in which we can retain 
it in inaCtion, 1s when it is combined with only 
a very ſmall number of other ſubſtances; as in 
charcoal, in metals, and in thoſe inflammable 
matters which burn without ſoot or ſmoke, 
" ſuch as ſpire of wine and TAs 


* 


: Wan 65 4 the igneous motion, it is de- 

eompoſed and diſſipated. It then, according 

to circumſtances, produces mortal effects. Let 
us examine theſe different circumſtances. 


When charcoal is burned in a cloſe chamber, 

the organ of ſmelling is very ſenſibly affected; 

but this inviſible vapour affects the brain Kill 
more ſtrongly, and deſtroys entirely or in part 

the ſpring of the air. Death preſently follows, 

if the perſon does not withdraw as ſoon as he be- 


gins to perceive theſe elende. But the like does not 
| happen 
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| happen when ſpirit of wine is burned. in the 
ſame manner ; nor even when charcoal is burn- 

ed in a chimney or a ſtove in which an exter- 
nal air can circulate freely. 


Tun effects which take place in the firſt caſe 
proceed from the vapours of the charcoal which 
circulate in the air of the chamber, and which 
are nothing elſe than a portion of the phlogiſton 

_ raiſed by the act of combuſtion, and which has. 

not had time to burn and be reduced to elemen- 55 
tary fire. Its effects on thoſe who are expoſed 

to it probably ariſe from the great diſpoſition 
which the phlogiſton, reduced to this ſtate, 
has to combine with all the bodies it meets. 


Ir will perhaps be aſked why the vapours of 
burning ſpirit of wine do not produce the fame 
effect. I anſwer, that there enters into the 
compoſition of this liquor a great quantity of 
air and water, which detach themſelves during 
its combuſtion, and ſuffice to replace theſe ſub- 
ſtances in the air as faſt as the phlogiſton of the 
ſpirit of wine abſorbs them while it burns. 
This appears to me the more probable, as oily 
matters, which contain leſs water than ſpirit 
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of wine does, produce ſimilar effects with char- 


coal when burned in a cloſe place, though in a 


leſs degree, becauſe they always contain a certain 


quantity of air and water, of which charcoal is 
entirely deprived. Theſe pernicious effects do 
not take place when the charcoal is burned in 


a chimney or ſtove where there is a free circula- 
tion of air, becauſe the phlogiſtic vapours are 


_ continually carried off by the current of air. 
| Beſides, it is only the pure and elementary fire 


which filters through the pipes of the ſtove ; . 


the ei vapour cannot do ſo. 


Tu other pen en of phlogiſton | are too 
many to be enumerated here. 


ON AUR 


AIR is an inviſible, colourleſs, infipid, ino- 
dorous, weighty, elaſtic fluid, ſuſceptible of 
rarefaction and condenſation, and affecting 
none of our ſenſes, unleſs it be that of the 
touch. OY | 


THIS Auid environs the terreſtrial globe, and 
| ſerves 
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ſerves to ſuſtain the life of the animals which 
_ exiſt on its ſurface. The experiments with the 
air-pump have ſhewn that thoſe animals which 
ceaſe to breathe air e periſh. 


Air, as ell as fire, is under two different 
ſtates. 


1. Puk E, detached, Mo not making a part 
of any compound body: 2. combined with 
other ſubſtances, and ring as a principle or 
conſtituent part of many compound bodies, par- 
ticularly of the vegetable and animal king- 
doms. FT 


e WE ſhall firſt enumerate the moſt general 5 
properties of air in a pure and detached ſtate. 


Ax is always fluid, like fire; at leaſt to the 
preſent time, philoſophers have not been able to 
render it ſolid, even by the aid of the higheſt 
degrees of artificial cold. 


Tas Auidity of air is abſolutely neceſſary for 
the ſupport of animal and vegetable life. Tt 
would be extremely melancholy if this element, 

like 


>» 
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like water, were capable of being rendered ſolid 
by moderate cold. Boerhaave conjectures that 
the fluidity of air may ,proceed from the parti- 
cles of fire which are always mixed with it, and 
which are abſolutely inſeparable from it. The 
difficulty of producing a ſufficient degree of cold 
is perhaps the only cauſe why air has never been 
met with ſolid: it is a body which requires a 
very moderate degree of heat to keep it in the 
| ſtate of fluidity in which we are accuſtomed to 
find it, os „ 


AR, as we have already ſaid, cannot be per- : 
ceived by the organ of ſight: it is abſolutely _ 
inviſible, becauſe colourleſs. It is likewiſe ab- 
ſolutely inſipid and inodorous when perfectly 
pure; but it very readily becomes charged both 
with good and bad ſcents. When it is in agita- 
tion, it carries to conſiderable diſtances the 
odours with which it is impregnated; it ſeems 
even to be the reſervoir of bodies which are in a 
ſtate of extreme diviſion, and reduced to parti- 
cles of as great tenuity as itſelf : for this reaſon _ 
it is difficult to find air perfectly free from fo- 
reign matters. It is always loaded with moiſture, 
27S 8 „ 
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which appears even to be eſſential to its uſe in 
reſpiration. _ 


NexrT to fire, air is the lighteſt matter with 
which we are acquainted. This is the cauſe 
of its always being on the ſurface of thoſe bodies 
with which it is not combined. In general, it 
penetrates only into thoſe places where it finds 
no ſubſtance heavier than itſelf. It is on this 
property of air that all the mechaniſm of furna- 
ces of which we are ſoon to ſpeak is founded. 


WE might here enumerate a great number of 
experiments which prove not only the weight 
of the air, but its relation to the greateſt part of 
known bodies; but for theſe things, which 
appear uſeleſs in chemiſtry, we refer to o the books 

of Natural e 


Aix is elaſtic 1 that is bo ay, it yields to 
compreſſion, and returns to its former ſtate as 
| ſoon as the compreſſing power is removed. It 
loſes nothing of its elaſticity, as other ſpringy 
bodies do, either by being too much compreſſed, 
or kept too long in a ſtate of compreſſion. Air 
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has been kept a prodigiouſly compreſſed ſtate 


during fifteen or twenty years, without the leaſt 
perceptible diminution of its elaſticity, . 


Tx effects of fire on air are to dilate or rare- 
fy it, that is, to make it occupy a greater ſpace 
than before. The gpreateſt*dilatation it can un- 
dergo from the moſt violent fire, is to thirteen 


or fourteen times its bulk. It can never be 
o far rare fied as to leave a perfect vacuum; a 

| part of the air always remains, even when the 
containing veſſel is brought to a white heat. 

We ſhall not relate the experiments proving 


this point; they may be read at large in the 


| books of Natural Philoſophy. When the air 


cools again, it is condenſed, that is, its parti- 


cles approach each other, ſo as to occupy no 


greater ſpace than before. 


Ag, as we have ſaid, enters into the combi- 


nation of many compound bodies, and even be- 


comes one of their conſtituent principles. When 


thus combined, it loſes all its properties, and 
becomes what Dr. Hales terms ſolid air, that is, 


alr 


- 
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air n ſolid by affimilating with animal 
and vegetable b bodies.“ 2 | 


Pexnars als Jorg not enter into the compoſi- 
tion of bodies till it is united with ſome prin- 


* THe air which thus becomes a oetadiple of bodies, not t only 
during the time of its combination has different properties 


from common air, but after its ſeparation appears with differ- 
ent qualities. This kind of air, termed fixed or fixable, con- 


trary to the atmoſpherical, is deſtructive to light and flame. 


It eaſily combines with water, and gives it an acid impregna- 
tion, It is ſeparated from bodies in all fermentative and effer- 
veſcent proceſſes, and in ſome caſes by calcination, It ſeems : 
not yet clearly determined whether this is a different ſpecies 


of air from the atmoſpherical, or only a part of it; though 
the latter opinion appears moſt probable, 


oor PRIESTI Ex, who has added more to the knowledge | 


of aerial bodies than all his predeceſſors in this part of che- 


miſtry, has at length diſcovered, that the pureſt common air 
offered us by nature is not a ſimple body, or chemical element, 
but is itſelf a compound. Its conſtituent parts, according to 
him, are © nitrous acid and earth, with ſo much phlogiſton as 
is neceſſary to its elaſticity, and alſo to bring it from its ſtate 


of perſe purity to the mean condition in which we find it.“ He 
has accordingly, by means of the nitrous acid and a pure earth, 
free from phlogiſton, produced an artificial air of much great- 


er purity than the atmoſpherical. This he terms dephlog ifticated | 
air. See Experiments and Obſervations on rs Vol, II. 
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ciple as yet unknown to us. In this caſe it 
would exiſt there under the form of a ſecondary 
principle, as fire under that of phlogiſton. 
However this be, we ought to make a proper 
diſtinction between this combined air, and that 
which is interpoſed between the particles of bo- 
dies. The latter may be ſeparated by mechani- 
cal means; whereas the former can only be 
expelled from bodies by decompoſing them. 


BoxkRHAAVRE on this ſubject ſays, that an in- 
ſulated particle of air is not elaſtic, and that it 
acquires this property only when it is united 
with others; which takes place by the union of 
thoſe particles of air which are detached from 
bodies ſubmitted to a chemical analyſis. 


We ſhall not undertake at preſent to demon- 
ſtrate the exiſtence of air as performing the func- 
tion of a principle in vegetable and animal bo- 

dies. This would engage us in details which 
would ſuppoſe the knowledge of a great num- 
ber of things that muſt be firſt treated of. We 
| have juſt conſidered the effects of fire upon air; "oe 
let us now examine thoſe of air upon 8 


AR 
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AIR is the vehicle of combuſtion. Without it 
no combuſtible bodies can be burned : they are 
even extinguiſhed though well kindled when all 
communication with the external air is cut off, 
Many able philoſophers imagine that the weight 
and elaſticity of air are the only cauſes which ren- 
der it proper for keeping up combuſtion. By means 
of theſe properties, it unites and aſſembles the 
active fire, and applies it immediately to the 
combuſtible matters which remain to be burned. 


Tais theory appears inſufßcient for the ex- 
planation of the following phenomenon. Black 
charcoal is put into a box of iron or earth exactly 
cloſed; this is placed in a furnace and heated 

to a white heat. How violent and how long 
continued ſoever the heat is, it is found, after 
the box is cooled, that the charcoal has loſt no- 

thing of its weight, and that it has undergone 

no combuſtion. It is, however, certain, that 

the matter of fire, in its igneous motion, has 
continually been very intimately applied to it, 
and that the inflammable matter of the charcoal 
itſelf has been in a kindled ſtate. 


Ir may be conjeftured with a good deal of 


pioba- ng: 
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: probability, that the charcoal in this experiment 
does not burn, becauſe it is deprived of air, and 
of all thoſe matters which perform the office of 
air in becoming conſiderably rarefied on nume-_ 
rous occaſions, but which cannot be volatiliſed 
in cloſe veſſels. The inflammable matter in 
charcoal is not ſuſceptible of any dilatation ; it 
1s even, as we have remarked, more fit to abſorb 
air during its combuſtion, than to furniſh it. 
The charcoal in this proceſs is penetrated with 
fire, but a fire foreign to it. Its own inflam- 


mable matter does not conſume, becauſe it is 
incapable of dilatation, 5 


Ir will be urged, that neither do vegetable 
or animal bodies, though containing much air, 
with oily and aqueous matters, &c. burn during 
their analyſis; but this is owing to the fire being 
raiſed by degrees, in order to detach theſe ſub- 
ſtances in ſucceſſion. Experience has ſhewn, 
that when the fire is puſhed haſtily, exploſions are 

occaſioned, which may ariſe as well from the 
inflammation, as the dilatation, of cheſe volatile 

parts. | 


FROM what had hook laid, it evidently fol- 


lows, 
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lows, that the concourſe of the air is abſolutely 


neceſſary for the combuſtion of bodies. It is 


upon this property that all the mechaniſm and 


_ conſtruction of furnaces is founded. 


ON Furnaces. 


A FURNACE is a machine formed fo as to 


admit a current of air, and to contain, retain, 
and apply the fire to the veſſel i in which! 18 placed = 


the langes to be operated on. 


8 Tur l OD Pan for producing the great- 
eſt degree of heat ought to have a large aſh-hole, 
by which the air may enter freely ; its upper 
part, or chimney, ought alſo to be very wide. 


There ſhould be no other opening ; at leaſt, if 


it be neceſſary to make one for convenience, it 


ſhould be capable of being cloſely ſhut, that the 


current of air may not enter at many places at 


Once. 


TE flame arriving at the upper part of the 


furnace, rarefies the air prodigiouſly, and makes 
a more or leſs perfect vacuum. The air, en- 
2 through the aſh- FRO paſſes acroſs the 

fuel 
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fuel with a rapidity proportioned to the com- 
pleteneſs of the vacuum, which thus produces 
| the effect of a pair of bellows. 


Tx air cannot enter by the chimney or upper 
part of the furnace, becauſe the flame continu- 
ally expels it, and alſo becauſe that part is filled 
with a matter which continually tends to fly 
off, and oppoſes the introduction of the air. 
It is conſequently obliged to enter at the lower 
part of the furnace, where the flame does not 
go out. : ns : 


ON WATER. 


WATER is a liquid, rad. colour- 
leſs, inodorous, infipid ſubſtance. By a mode- 
rate degree of cold it is converted into a {olid 
tranſparent body, called ce. | 


WATER Dp abies by heat, 1s aug- 
mented in bulk, and quietly diſperſes in vapour 
when the degree of heat is incapable of bringing 
it to a ſtate of ebullition. 


WATER 


\ i 
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Warn which boils with great bubbles in the 


open air has received the greateſt degree of heat 
that it can ſuſtain in open veſſels. This is de- 
monſtrated by the thermometer, which immerſed 
into water in this ſtate, ſtands at from 80 to 85 
degrees according to Mr. Reaumur's ſcale. * 
But when it is confined, and not ſuffered to 


evaporate, as in Papin's digeſter, it acquires 
heat enough to melt a piece of lead or tin ſuſ- 


pended in its centre, and to decompoſe vegeta- 
ble and animal ſubſtances, nearly in the ſame 
manner as when they are analyſed in a retort. _ 


Wren water is made ſuddenly to undergo a 
white heat, it is diffipated with ſuch rapidity 
as to make a terrible noiſe and exploſion. It 
acts like a ſpring let go, which overthrows every 


thing i in its Way. 
6 


WATER, in the maſs, is neither elaſtic nor 


compreſſible like air. The experiment of the 
Florentine Academy proves that it will paſs 
through the pores of a metal vaſe in which it is 


* The boiling point of \ water according to Fahrenheit s ſcale 
is 212. J. A. 
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encloſed, rather than I itſelf to be com- 
Prune, 


Tears element, in all chemical experiments, 


undergoes no decompoſition or alteration. At 
every diſtillation, indeed, a ſmall quantity of 


earth is ſeparated from it ; but this, by every 


experiment appears to be a foreign matter. 


War enters as a conſtituent principle into 


the compoſition of animal and vegetable bodies. 
It ſerves to the formation of minerals; but al! 
enquiries that have been made to the preſent 


time, prove that it does not enter into their 
compoſition. 


AlL the water with which we are furniſhed 


by nature conſtantly contains a quantity, great- 


er or leſs, of ſaline and earthy matter. Diſtil- 


lation has the property of ſeparating theſe fo- 


reign ſubſtances. 


DISTILLATION or WATER, 


| River water is put in a olaſs alembic, and 


about two thirds of the quantity is drawn 
off 


nd 
n 


off 
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off by a moderate heat. The remainder is 


thrown away as uſeleſs. It is loaded with the 


foreign fixed matters which the water held in 


ſolution. 
ON EARTH. 


_ ELEMENTARY earth is not ſo eaſy to be 


recognized as the other elements, the principal 
properties of which we have aſcertained. This 
difficulty ariſes from the prodigious variety of 


ſtones and earths which nature offers us. 


Many able chemiſts have made incredible 


efforts to inveſtigate it, but without ſucceſs, 
However we may regard as elementary earth 


that which is the pureſt, and which poſſeſſes the 
greateſt number of the properties of the earthy Y 
prinerple. 


ALL theſe conditions are united in pure dia- 
mond, or very clean and tranſparent rock chryſ- 


tal. If theſe ſubſtances are not elementary earth, 
they afford at leaſt the pureſt earthy Arnet 
. with which we are acquainted. 


2 


THE 
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Tur Chemiſts, in examining a great number 
of ſtones and earths, remarked that there were 
many which had ſimilar properties, and others 
which differed eſſentially among themſelves. 
This led them to eſtabliſh ſeveral ſpecies of ſtones 
and earths. The Naturaliſts, too, have given 
their diviſions; but as theſe do not always agree 
with chemical experiments, we mall not par- 
ticularize them. 


BEchER, as we have ſaid above, admits three 
Kinds of earths, viz. a vitrifiable, infanumable, 
| and mercurial earth, | 


STAHL, in his amendment of Becher's ſyſtem, 
admits only two kinds, the vitrifiable and cal- 
careous. He ſuppoſes that all the others are 
only different modifications of earth. He abſo- 
lutely rejects the mercurial earth of Becher, | 
which, in fact, is far from being demonſtrated. 


Mx. porr receives four ſpecies > earth; 
the alkaline or calcareous, the gypſeous, the 
argillaceous, and the vitrihable. He rejects 
the diviſion of Stahl, becauſe it appears to him 
too general; but vie ſhall find, in examining 

the 


2 
2 
n 
8 
10 


the e of Mr. Pott 8 four Gd that 
they are reduced to two. Thus we adhere to 
Stahl's opinion, and only acknowledge two 


ſpecies of earths, the vitrifiable and calcareous. 
The properties of theſe we ſhall now conſider, 
reſerving for another occaſion what we have to 


fay on gypſeous and argillaceous earths. ins 


ON VITRITIABLE EARTHS. 


VIrRTPTARLB earths are under two different 


forms; in maſles, and in duſt of er © or leſs 


fineneſs. 


AMoNG vitrifiable ſtones in the maſs, ſome 


are chryſtaliſed, tranſparent and colourleſs, as 


diamond and rock chryſtal, which are the pureſt 


of all; others are entirely or in part opake; 
ſome are coloured by phlogiſtic or metallic mat- 
ters, as emeralds, hyacinths, rubies, garnets, 


&c. There are other vitrifiable ſtones which 


are not chryſtaliſed, but are found in irregular 
maſſes ; as flints, quartz, grit-ſtone, &e. 


os vitrifiable cake } in duſt a are ſands, which 


vary infinitely, as well in fineneſs as in colour. 
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| Port vitrifiable earths nere neither fmell nor 
taſte ; ; they are not acted upon either by air, 
water, or earth. They are all heavier than 
liquids. Vitrifiable ſtones are diſtinguiſhed by 
being ſufficiently hard to ſtrike fire with ſteel. 


Sass are as hard as vitrifiable ſtones in the 


maſs. They are capable of ſcratching metallic 
ſubſtances, and are ——— uſed to poliſh 
hard | PEI. = 


Poe vitrifiable earths and ſtones, expoſed to 
the violence of fire, ſuffer no alteration nor di- 
minution of weight; they conglutinate a little, 
but without entering into fuſion. It is neceſſa- 
ry to add to them ſome alkaline ſalt in order to 
convert them into glaſs, but a leſs quantity of 


ſalt ſuffices than for the vitrification of calcare- 
ous earths. 


WI ſhall examine e the other properties of vi- 
trifiable earths as occaſion offers, 


On Carcanzavs  Earrus. 


CaleAkEOus, alkaline, or abſorbent earths 
OMIA AP 5 E 
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are the denominations by which thoſe we are 
going to examine are diſtinguiſhed. All calca- 
reous ſtones and earths are tender, and eaſily 
receive an impreſſion from the point of a knife. 


The greater part imbibe water when plunged in- 
to it. 


CaleARkRkous, as well as vitrifiable ſtones, 
are found under different forms. Some are in 
irregular maſſes, compoſed of ſmall particles 
glued to each other, either by a kind of gluten 
unknown to us, or perhaps by the coheſton of 
_ aggregation alone. The broken ſurface of theſe 
ſtones is granulated, and more or leſs porous 
like ſugar. All the calcareous Rones of this 
ſpecies imbibe water with greater or leſs facility, 
and retain it ſtrongly; - ſuch are lime-ſtone, white 
and coloured marbles, chalks, &c. The more 


porous ſtones of this claſs ſerve for the filtration 
of water. 


TERRE are other calcarcous ſtones which 
have been chryſtaliſed by water, and have all 
the appearance of vitrifiable ſtones. Theſe, in 
general, are of much greater ſpecific gravity | 
than the preceding. They have brilliant : facets 

Ds : I like 


8 ELEMENTS OR 


like chryftaliſed vitrifiable ſtones, and are almoſt | 
as heavy. They differ from the former only in 
the arrangement of their parts, having, in other 
reſpects, all the properties mentioned in our 
definition. They are very compact and denſe, 
ſemitranſparent, and do not imbibe water. Spars 
are of this claſs. | 


THERE are other calcareous ſtones called ta- 
lactites. Theſe are formed in dripping caverns 


by means of the water which drains through the 
earth. This water contains a good deal of eartn 


in ſolution; and as ſoon as it comes to the ca- 
- vern, it evaporates, | and leaves its earth attached 
to the roof, which generally e a ſymmetri- 
cal arrangement. 


A RAT quantity of calcareous earth is alſo 
met with in the form of finer or coarſer duſt, 
which has, in other reſpects, preciſely the ſame 
properties with thoſe kinds we have mentioned. 


Tx ſhells of fiſh, all ſea ſhells, and thoſe 
of the eggs of birds, are alſo calcareous earths. 
They all afford the fame eee in chemi- 
cal operations. 1 


Mxxy | 
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5 Many able chemiſts have alſo ranged among 


calcareous earths, thoſe which are procured from 


vegetables and from bones by combuſtion. But 
they differ from them in ſeveral eſſential proper- 


ties, and more reſemble vitrifiable earths. They 


hold in ſome meaſure a middle nature between 
vitrifiable and calcareous earths. We ſhall have 


occaſion to ſpeak of them under the head of 


vegetable ang animal earths. 


Quick-LIME. 


ALL calcareous earths and ſtones, expoſed to 


the violence of fire, undergo a loſs of ſubſtance 


generally equal to half their weight. This loſs 
only proceeds from the evaporation of the water 
interpoſed between their particles, which adheres 


ſo ſtrongly, as to make it neceſſary to keep them 


a long time in a white heat in order entirely to 
free them from it. By this operation, calcare- 
ous earths and ſtones are converted into wen- 


lime.“ . 


Lime 


By the experiments of Dr, Black, ſince repeated and confirms 
ed by other chemiſts, it is ſufficiently proved, that beſides the 


| Water expelled from calcareous earths during calcination, a 
| | 1 I, n 
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LIE $SLAKED IN THE AIR. 


Tuis lime, expoſed to the air, attracts the 


moiſture from it very ſtrongly, and is reduced 
to a fine powder, as light as meal. This is 


what is called lime ſlaked in the air.“ 


( PaAs TE or LIME. 


WIEN a certain quantity of water is poured 


upon quicklime, it penetrates it, and excites 
a a conſiderable heat, cauſed by the friction of the 
particles of the water againſt thoſe of the earth. 5 
The lime, during its extinction i in the water, is 
divided into very fine particles, It retains a great 


quantity of water, and forms a paſte, called paſte 


of lime. 


quantity of fixed air, which entered into its compoſition, and 
which according to Mr. Lavoifier's experiments amounted to 


near double the weight of the water, is alſo expelled, It is like- _ 


wiſe demonſtrated, that from the ſeparation of this fixed air, 
almoſt all the properties in which quick-lime differs from na- 


tive calcareous earth, proceed. J. A. 


„ Line by this means recovers its water, but not its fixed 
air. Whence it ſtill continues (for ſome time at leaſt) in a 
ne Ada and will not eorveſce with acids, J. A. 


Mus 
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MiIIk or Line. 


Warn this paſte is mixed with a good quan- 
tity of water, it is diluted, and forms a white 
cloudy liquor, reſembling milk, whence it has 
been named milk of lime. 


LIME-WATER. 


Tris milk clears by being left at reſt, and the 
earth precipitates. If the liquor be then filtered, 
the product i is called lime uater. 5 


| Limg-WATER has a bitter, acid, ſaline taſte. 
This property depends upon a certain quantity 
of fixed alkali which it holds in ſolution, and 
which is formed during the calcination of the 
lime-ſtone, by the intimate combination of the 
phlogiſton contained in the ſtone with the cal- 
careous earth. Lime-water has not ſo cauſtic or 
ſaline a taſte as a common alkaline lye, becauſe 
lime-ſtones do not contain phlogiſton enough to 
convert the whole quantity of calcareous earth 
into alkali, and becauſe the portion of ſalt which 
is produced is mixed and combined with a great 
quantity of earth, the ſolution of which in water 
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is promoted by the alkali. Thus there reſults « 
ſaline liquor extremely loaded with earth, which 
takes off conſiderably from its ialine properties. 


Ir follows from this theory, that the whole of 
4 given quantity of calcareous earth ought to be 
converted into fixed alkali by the addition of a 

ſufficient quantity of phlogiſton ; and this, in 
effect, I have been able to perform. | 


Tas reſolves one of the fix problems which 

I propoſed * in the following terms; To make 
| fixed alkali with Materials which contain nothing 
5 ſaline. | 


\ PeLLICLES OR Cram or Lins, 
In proportion as the lime-water evaporates, + 


* IN the Journal de Medecine for Other, 1762, p. 365. 


> Tus; pellicles form faſter than evaporation can be ſup- 
poſed to take place, and therefore are more probably, acording 
to Dr. Black's theory, formed by the diſſolved particles of the 
lime near the ſurface recovering their fixed air from the atmoſ- 
phere, whereby they are rendered inſoluble in water, and thus 
appear in their original form of calcareous earth, It is found 
by experiment that ſtreams of fixed air introduced into lime- 
water precipitate all its diſſolved earth in the ſtate of a mild 
calcareous earth, J. A, | 


a falino- 785 
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a Pain pellicle appears on its ſurface, 
which i is called pellicles or cream of lime. 


MoRTAR oF LIME AND SAND. | 


PasTE of lime, mixed with about an equal 
quantity of ſand, forms the mortar uſed in build- 
ing. This mixture drics in the air, and acquires 

a great ſolidity. This effect proceeds from the 
ſalino-terreous matter which the paſte of lime 
contains, and which, applying itſelf over all 
the ſurfaces of the grains of ſand, adheres ſtrong- 
| ly to them, and binds them together. The 
| adheſion of this matter to poliſhed bodies is ſo 

_ ſtrong, that when lime-water is ſuffered to re- 

main for ſome time in glaſſes, the matter depo- 

| ſited by it cannot poſſibly be got off, either by 

annealing them with ſand, or applying acids to 
them; deesuse it has penetrated i into the very 
| ubſtance of the glaſs, EC. 


ON 


SALINE SUBSTANCES. 


ALINE ſubſtances appear to be formed di- 


rectly by the intimate combination of . 


principles, viz. water, earth, and the inflam- 
mable principle or phlogiſton; whence reſults a 
compound which is ſapid and has middle proper- 
3 ties between the three. 


T HE antient chemiſts thought that ſalts were 
formed of water and earth; but they admitted 
a third principle, which they named univerſal 
5 * They thought that different proportions 
of this third principle formed an acid or an alka- 
line ſalt. 


T br chemiſts who have made the moſt uſe 
If 
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al this principle in accounting for the formation 
of ſalts, have given us no clear ideas of its na- 
ture. But, as I have juſt ſaid, there enters 
alſo into the compoſition of ſalts a certain quan- 
tity of phlogiſton ; and this is perhaps the prin- 
cCiple which they have denominated univerſal 
| ſpirit, What we have obſerved concerning the 
formation of the ſalino-terreous matter of lime, 
and its little taſte, countenances a preſumption 
that the different proportions of the three princi- 
ples which compoſe ſalts, and their mode of ar- 
ee form cinder Or or acids. 5 


Tun definition of falts in general will then 
| be, bodies compoſed of earth, water and phlo- 
giſton, which are ſapid, and have a diſpoſition 
to unite with water, earth, and inflammable 
matters. . > 


Tk ſaline ſubſtance which we ſhall firſt ex- 
amine, is the vitriolic acid, or as it has been 
called the univerſal acid, from its being the moſt _ 
abundantly and univerſally diſperſed through na- 
ture. This acid is never found in a native 
Rate pure, on account of the great diſpoſition 
it has to unite ns combine with all the bodies 


it 
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it meets. It can only, therefore, be obalned : 
pure by decompoſing thoſe bodies with which 
it is combined. We ſhall, however, conſider 
it now in its greateſt degree of purity ; reſerving 
to ſome other occaſion the examination of thoſe _ 
bodies which contain it, as well as thoſe whence | 
it is extracted i in great quantity. 


Ox THE VITRIOLIC ACID. 


I. Tur vitriolic acid is a faline ſubſtance, 
almoſt always in a liquid ſtate ; as it is extreme 
ly difficult to procure it under a concrete form. 
When it is pure and well concentrated, it bears 
the name of concentrated or reftified vitriolic acid, 
and improperly that of oil of vitriol. This laſt 


_. appellation has been given it on account of its 


conſiſtence, which N reſembles tliat of 
fluid oil olive. | 


. Warn perfectly pure it is void of f ealour 
and ſmell. _ 


3. Ir has a violently ſharp four taſte, ſetting 
the teeth on n edge. = 


4. Is 
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4. Irs weight is a medium between that of 
water and earth. A phial containing eight drams 
of water will contain ſixteen of this acid, 


5. Exposkp to the air it ſtrongly attracts 
moiſture from it, and inſtead of evaporating like 
water, loads itſelf with humidity equal to half 
as much again as its own weight; thus it gains 


in abſolute weight while it loſes in . gra- 
vity. 


SPIRIT OF VITRIOI. 


6. Tux vitriolic acid unites with water with 
impetuolity, When a mixture is made with 
ſour ounces of each of theſe liquids, a noiſe is 
immediately produced, accompanied with a bub- 
bling, which cauſes vapours to riſe. The heat 
which this mixture acquires is equal to that of 
boiling water. It proceeds from the mutual 
friction of the particles of the two liquids as they 
penetrate each other. The vitriolic acid thus 
let * with water is FRO ſpirit of vitriol. 


7. T HIS acid readily changes into ted the blue 
colours 
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it meets. It can only, therefore, be obtained 
pure by decompoſing thoſe bodies with which 
it is combined. We ſhall, however, conſider | 
it now in its greateſt degree of purity; reſerving 
to ſome other occaſion the examination of thoſe 
bodies which contain it, as well as thoſe whence 
it is extracted i in great quantity. 


Ox THE VITRIOLIC Acip. 


1. Thx vitriolic acid is a faline ſubſtance, 
almoſt always in a liquid ſtate; as it is extreme- 


ly difficult to procure it under a concrete form. . 


When it is pure and well concentrated, it bears 
the name of concentrated or rectiſied vitriolic acid, 
and improperly that of oil of vitriol. This laſt 
appellation has been given it on account of its 


conſiſtence, which nearly reſembles that at - 
fluid oil olive. 


. Wu perfely pure it 1s void of colowr 
| and ſmell. | 


1 Ir ki a violently ſharp ſour taſte, ſetting 
the teeth on edge. 


. 
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4 Irs weight is a medium between that of : 


water and earth. A phial containing eight drams 
of water will contain ſixteen of this acid. 


5, Exports bs the air it ſtrongly attracts 


moiſture from it, and inſtead of evaporating like 


water, loads itſelf with humidity equal to half 
as much again as its own weight; thus it gains 
in abſolute weight while it loſes f in ſpecific gra- 


vity. 
SPIRIT OF V1TRIOL. | 


6. Tas vitriolic acid unites with water with 
impetuoſity. When a mixture is made with 


| ſour ounces of each of theſe liquids, a noiſe is 


immediately produced, accompanied with a bub- 
bling, which cauſes vapours to riſe. The heat 
which this mixture acquires is equal to that of 


| boiling water. It proceeds from the mutual 


friction of the particles of the two liquids as they 
penetrate each other. The vitriolic acid thus 
XY HO with water is 2 ru of and 


7. Tuts acid readily e changes into red the blue 
colours 
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colours of ſyrup of violets, tinQure of turn- 
ſole, Ke. | 


8. I” has a much greater fixity than water, 
that is to ſay, it ſuſtains a conſiderable degree 
of heat before it is diſſipated in vapours. In 
cloſe veſſels this degree ariſes almoſt to a white 


Rreririrp oR CONCENTRATRD Vrrgiclie 
5 : ACID. 


9. Wan this acid I. mixed with wa- 
ter, it may be ſeparated from it by diſtillation, 
The water being lighter and more volatile riſes 


firſt, and the more fixed acid remains at the bot- 


tom of the veſſel, and cannot be raiſed but by 
a much greater heat. This operation is called 
rectifſcation or concentration of the vitriolic acid, 
and what remains in the retort has the name of 
rectiſied or concentrated vitriolic acid. 


ViTRIOLIC ACID COLOURED BY OILY 
Marr ERS. 


10. Tar pureſt and whiteſt vitriolic acid in- 
ſtantly 
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hy receives a brown hue by the addicion of 
oily matters. In order to produce this effect, 
a few ſtraws are put to ſome pure vitriolic acid 
in a glaſs. 


VITRIOLIC ACID RENDERED SULPHUREOUS BY 
MES OF PHLOGISTON ACTUALLY KIx- 
DLED, 


11. Ir pure vitriolic acid be put im a claſs, 
and a live coal plunged in it, there immediately : 
_ riſes a great quantity of white, thick vapours, 


which are the ſulphureous acid, and have the 
imell of burning ſulphur, 


 CALCAREOUS SELENITES. 


12. THE vitriolic acid unites with all calca- 


reous earths and ſtones with heat and efferveſ- 
cence; but it does not ſaturate itſelf with theſe 
earths unleſs much weakened by water. It forms 


with them one kind of ſalt, which is always the 
ſame, whatever was the ſpecies of earth employ- 
ed. This has the name of ſelenites. T add the 


term calcareous, in order to diſtinguiſh it from : 
the ſelenites which has a vitrifiable earth for its 


baſis, the properties of which are different. 
V By 


2 PFF 
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By this combination the vitriolic acid loſs. 
the greateſt part of its ſaline properties, and 
communicates them to the calcareous earth ; and 
in return, the earth communicates part of its 
properties to the acid. The neutral ſalt reſult- 
ing from the mixture participates of the nature 
of both, It has ſcarcely more taſte than calca- 
reous earth: it diſſolves eaſily, but in, very ſmall 
quantity, in water; and boiling water goes not 
diſſolve more than cold. | 


Gersun, on PLASTER STONE. 


I ux ſubſtances which bear this name are very 
_ abundant in nature. Thoſe called gypſa, ala- 
baſter, and plaſter flones, are oalcareous ſclenites : 
formed by nature. 


Tuks ſubſtances differ from the artificial 
ſelenites in being met with in very large maſſes, 
whereas the latter are always figured in very 

ſmall chryſtals. When the maſſes are irregular, 
they are alled alabaſter and plaſter ſtone. When 
they are regularly chryſtaliſed and diſpoſed in 
flakes lying one above eber * are called 
guyſpſim. CS 


Tre 
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ly of t e ſame nature, and ponels. the ſame pro- 
perties. e 


PREPARED GYPSUM, OR PLASTER, 
Wurd theſe ſaline ſubſtances are expoſed 
to the fire, they loſe their water of chryſtalizati- 
on with a ſmall noiſe or crackling called decre- 
pitation, and become very friable, and of a very 
| fine opake white. Gypſum during this operati- 
on is divided into extremely ſmall plates or 


leaves; and when ſufficiently calcined, is called : 


prepared gypſum or r. 


EFFECTS OF THE VITRIOLIC ACID UPON 


VITRIFIABLE EaARTHS 


Tx vitriolic acid has no 


nor even when they are divided by mechanical 
means. It is neceſſary to bring them into a ſtate 


of more minute diviſion than can be done by me- 


Ja „ 1. . 5 
chanical means in order to procure their combi- 


nation with this acid. This effect is eaſily pro- 
_ duced by the chemical operations of which we 


are preſently to ſpeak. 


 ALuM. 


6g 


Tu: natural and artificial ſelenites are entire- 


iſpoſition to unite 
with vitrifiable earths when in an aggregate maſs, 
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ALUM. 


NATURE offers us a great quantity of vitrifi- 
able earth in a ſtate of conſiderable diviſion, and 
already combined with a certain proportion of 


the vitriolic acid. It is in clays that this natural 
combination is to be found. Clays, on account 
of the extreme diviſion of their particles, and the 
union they have already contracted with the vi- 
triolic acid, diſſolve in great part in this acid. 
This ſolution not ſaturated, ſet to evaporate, 
forms a ſalt which chryſtaliſes, and into the com- 


poſition of which there enters a ſuper-abundance 
of acid. This falt is perfectly ſimilar to that 


| known under the name of alum. Its chryſtals 
are flattened triangles, the three angles of Which 
are truncated. 


Tar alum is a ſelenites the baſis of which is 


a vitrifiable earth, and which differs from cal- 
careous ſelenites, 1. in its baſis being a different 
earth; 2. in its having a greater quantity of wa- 
ter in the compoſition of its chryſtals; 3. in its 
taſte, which is acid and very aſtringent; 4. in 

its being more ſoluble in water, diſſolving in 
much greater quantity in boiling tan cold Wa- a 


ter. x 
ALUM 


LY 
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i 
ALUM SATURATED WITH ITS EARTH, 


ALvum further differs from calcareous ſelenites 
in a very ſingular property. If earth of alum be 
mixed with a ſolution of alum, and the mixture 
warmed, a great quantity of this additional earth 
is diſſolved, the ſolution becomes entirely ſatu- 
rated, and the new ſalt which reſults is in very 
ſmall white chryſtals, flat, talky, and very ſoft 
to the touch. This ſalt is ſcarcely at all ſoluble 
in water, is inſipid, and much reſembles calca- 
reous ſelenites. All pure vitrifiable earths and 
ſtones diſſolved in the vitriolic acid form an alum 
which has all the properties of natural alum, and 
eſpecially that ſingular one of forming a ſalt 
which chryſtaliſes cither with a ſuper-abundance 
of acid, or in a ſtate of perfect neutralifation ; a 
property which calcareous ſelenites do not poſ- 
ſeſs. 


ALUM DECOMPOSED BY CALCAREOUS EAR TUS. 


CALCAP.EOUS earths have more affinity with 
the vitriolic acid than vitrifiable earths. If to a 
ſolution of alum a calcareous carth of any kind be 
added, it diſſolves, and precipitates the earth of 
alum. 5 
LIuE 
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Lime water and hard well waters, that is, 


| thoſe which are loaded with calcareous ſelenites, 


effect the ſame decompoſition. 


CALCINEDp ALUM. 


: AL expoſed to a moderate heat liquefies and 


ſwells conſiderably. In this proceſs it only loſes 
its water of chryſtalization, of which half its 
weight conſiſts. There remains after the opera- 5 
tion, a very white, light and uy TORO, 

called calcined Alum. 


PHLEGM oF ALUM. 


Ir this operation be performed in a cloſe diſ- 
tilling veſſel, there comes over an inſipid liquor, 


' which becomes very ſlightly acid towards the end. 
This is the phlegm ff alum. 


_ CHRYSTALIZATION OF ALUM. 


Tux alum; in all theſe operations, has not 
been decompoſed ; it has only loſt its water of 

chryſtalization. If it be diſſolved in water and 
chryſtaliſed, it is recovered in the ſame ſtate as at 


arkt 
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| "TY There ſeparates, however, at each foluti- 
on, a certain quantity of earth. 


VirRIoLIc Aci EXTRACTED FROM ALUM. 


"Ps extracting the vitrtolic acid from ak 
a fire of the utmoſt violence, continued during a 
day and night, is neceſſary: and even then but 
a ſmall quantity is generally procured. 


Tux alum met with in commerce is not pre- 

pared by the method above deſcribed. It is got 
in the neighbourhood of Rome after the calcina- 
tion of a white argillaceous ſtone, of which We 
ſhall ſpeak hereafter. In this eountry (France) 
it is extracted from different, and ſometimes very 
compound winner 


ON THE CHRYSTALIZATION OF SALTS. 


Tur chryſtalization of ſalts is an operation by... 
means of which the union of faline particles dif- 


„Tur Yorkſhire alum ore is a Fa late of the pit- 
coal kind, See Neuman” $ (Raney J. A, | 


R. ſolved 
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ſolved in water is facilitated. This union forms 
ſymmetrical and regular maſſes, termed chry/tals. 


Tur chryſtalization of ſalts may be effected in 
two ways which are relative to the nature of the 
falts ; viz. by the cooling, and by the evapora- 
; tion of part of the liquor, 


Tut falts which chryſtaliſe by cooling are 
thoſe which diſſolve i in much greater quantity in 
boiling water than in cold; as, for example, 
alum. It is ſufficient to ſet the liquor to cool, 
when all the exceſs of quantity beyond what 
cold water can hold in ſolution chryſtaliſes in 
proportion as the liquor cools ; and the chryſtals 
are much more regular when the liquor has coo]- 
ed very gradually, becauſe the ſaline particles 
have had time better to arrange themſelves with 
reſpect to each other. 


TEE ſalts which chryſtaliſe rather by evapo- 
ration than by cooling, are thoſe which diſſolve 
in equal quantity in boiling and cold water, 

as calcareous ſelenites, or gypſa, and perfectly 
faturated ſelenites with a vitrifiable baſe. It is 
caſily perceived that no Da will form i in 
1 | ttheſe 


ly. 
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theſe on cooling the liquor, becauſe it contains 
no more than cold water can hold in ſolution. 


Tar ſaline particles in forming chryſtals at- 
tract each other according to their ſurfaces, and 
according to the particular nature of theſe par- 

| ticles. There is reaſon to preſume that this is 


the mode of procedure, becauſe, if ſeveral ſalts 


are diſſolved in the ſame water, they are con- 


founded and intimately blended together; but, 


on chryftaliſing them, the particles of the ſame 


kind aſſemble, and the chryſtals of the different 


ſalts ſeparate and are not confounded. In the 


chryſtals of ſalts there enters a certain quantity 


of water, which is to be conſidered, relatively 
to the nature of the ſalts and to the chryſtals, 
under three different ſtates. 


1. The water bled. is a principle of the ſalt, 


without which the ſalt would not be falt, and 
which cannot be ſeparated from it without de- 
ſtroying its nature, and decompoſing it. 


2. The water of chryſtalization. This does not 


conſtitute a part of the falt; it only ſerves to 


the configuration of the chryſtals, and may be 
"E'2 | taken 
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taken away without deſtroying the nature of the 
falt, as we have remarked in the calcination. of 

alum. The water of chryſtalization in ſalts is 
abſolutely pure, becauſe falts in forming, do 8 


not admit any foreign matter into the compoſi- 
tion of their chryſtals. 


3. n. water of ſolution, or that which holds 
the ſalts diſſolved. This may hold in ſolution 
ſaline matters foreign to the nature of the ſalt 

to be chryſtaliſed ; but the proceſs of chryſtali- 
zation is ſuch, as not to permit theſe foreign 
matters to be confounded with the chryſtaliſing 
ſalt; and, as we have juſt obſerved, the chry- 
ſtals in formeng admit only a perfectly pure 

water, 


Tux chryſtals of theſe ſalts contain, it is true, 
a little of the ſaline matter which the water held 
in ſolution ; but this is only through favour of 
the water of ſolution, which is ſtill interpoſed be- 
tween the lamina or flakes of the chryſtals. Theſe 
foreign matters may be drawn off without diſ- 


arranging the figure, or leſſening the bulk of the 
chryſtals, becauſe they are not at all combined 
with them. It is ſufficient to put the chryſtals 

Pod . on 
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on blotting paper to drain, whereby the water of 
ſolution is pumped out from between the inter- 
{tices of the chryſtals, and abſorbed. I wien. 


here relate a great number of obſervations on ti 


chryſtalization of falts ; but they do not proper- 


ly belong to a work of this kind. 


ON THE FIXED ALKALT, 


Tux fixed alkali is a ſaline ſ ubſtance extracted 


from the aſhes of vegetables. We ſhall here ſup- 
_ poſe it purified, and as if it were a natural pro- 
duct; the manner of obtaining it will be men- 
_ tioned under the vegetable kingdom. 


Tux fixed alkali is under a dry form, which 


ſhews that it has more earth in its compoſition 


than the vitriolic acid. It is colourleſs and in- 


d odorous. When deprived of all humidity it is 


white and affects no particular figure, 


Tr has a " DEA cauſtic and burning taſte, and 


leaves in the mouth a ſlight favour of rotten egge- 


Ir turns the blue colours of vegetables green. 
os 3. nb AN 
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on or Taxrax. 


WHEN the fined alkali is very dry it unites 
with water with conſiderable heat; it ſtrongly 
attracts moiſture from the air, and is thereby re- 
ſol ved into a liquor. In this ſtate it is common- 
ly called oil of tartar per deliguium. The name 
of oil is improper, as the fixed alkali has nothing 
of an oily nature. It has been given only on ac- 
count of the conſiſtence of this liquor, which ; 
ſomewhat reſembles that of fluid oil. 5 


Fixkp alkali has a good deal more fixity than 
the vitriolic acid. It is capable of ſupporting 
the moſt violent heat in cloſe veſſels without ri- 

ſing ; but when it has a free communication with 
the air, it is entirely diſſipated by the force of fire 
in white, very thick vapours and it flies off ſtill 
more readily when at the ſame time it has imme- 
diate contact with kindled phlogiſton. 


VIXED Ark ALI RENDERED MORE CAUSTIC 
BY QUICKLIME. 


| Fixev alkali is unable to contract any union 
with calcareous and vitrifiable earths by the moiſt 
ED es. 
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way; but the falino-terreous part of ſins com 


bines with it this way, and conſiderably augments 
its cauſticity.“ 


FR Grass, OR CHRYSTAL. 


Fix Ep alkali, combining by fuſion with cal- 

careous and vitrifiable earths, forms with them 
_ vitreous or vitriform * according to the 
proportions made uſe of. 


Wr fix, ſeven, or even more parts of ſand 

are uſed to one of alkali, the mixture, urged a 
long time by the utmoſt violence of fire, enters 
into fuſion; the alkaline falt facilitates the fuſion 
of the vitrifiable matter, combines with it, and 
communicates to it a part of its properties. The 
product reſulting is called glaſs, and when pure 
and perfect, cbryflal.. 


* According to Dr. Black's theory, this increaſed cauſticity a- 
riſes from the loſs of the fixed air which rendered the alkali 
mild, and which is taken from it by the lime, which has a 
greater affinity with that ſabſtance than itſelf, Alkali thus 
rendered cauſtic does not efferveſce with acids, becauſe it is de- 


prived of that air the ſeparation of which cauſes the phenome- 
na of efferveſcence. 4: A. 


E 4 Ligne 


1 
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Liquor oF FLINTS. 


Wurry two or three parts of alkaline falt are 
added to one of vitrihable earth, and the degree 


ef heat is carried no further than to melt the 
mixture, without giving time for the alkali to 
_ evaporate, the product obtained is a vitriform 


maſs, in which the earth 1s held in ſolution. 


But, as the mixture contains a great ſuper-abun- 
dance of alkali, it preſerves almoſt all the proper- 
ties of alkaline falt : it powerfully attracts moi- 
{ture from the air, and deliqueſces. In this ſtate 


it is called liquor filicum, or mow of flints, 


EarTH SEPARATED FROM THE Licpon or 
. FLINTS. 


The vitrifiable earth in this proceſs becomes 
ſoluble in water through the medium of the fixed 
alkali. If to this liquor a little vitriolic, or any 


other kind of acid, be added, it ſeizes the fixcd 
alkali, and precipitates the earth. 


ARTIFICIAL ALUM: | 


Tris earth, thus ſeparated from the liquor of 
| flints, 
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Aints, is capable, on account of its extreme . 
viſion, of being diſſolved in the vitriolic acid; 
and the ſolution evaporated yields chryſtals of 


true alum. This proves the identity of vitrifia- 


ble earth, argillaceous earth, and the earthy baſis 
of common alum. | 


VITRIOLATED TARTAR, 


- Fixep alkali combines with the vitriolic acid 


to the point of ſaturation. This combination 


takes place with conſiderable heat, and, when 
the liquors arc ſufficiently concentrated, a violent 
efferveſcence accompanies it. In combining, each 


of theſe ſaline ſubſtances loſes its peculiar pro- 


perties. By evaporating the liquor till a ſlight 


pellicle appears on the ſurface, a ſalt is obtained 


which forms ſmall chryſtals cut in a diamond 
point. This is named vitriolated tartar, arcanuum 


dupli catum, or ſal de duobus. 


We may remark that cher the acid nor the 
alkali can chryſtaliſe by themſelves ; that the 
taſte of each of theſe ſubſtances 1s very ſtrong and 
diſtinguiſhable, whereas the ſalt reſulting from 
their combination has very little taſte: it is per- 
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fectly neutral; does not alter che blue colours of 
vegetables ; has leſs affinity with water than the 
two ſaline ſubſtances compoſing it; diſſolves in 
it in ſmall quantity, and does not attract moiſture 
from the air. f 


DxcomposrTION oF VITRIOLIC SALTS WITH 


AN EARTHY BasIs, BY MEANS OF FIXED 
ALKALI, LE 


Fixer alkali Jecompoſes all the viertel ſalts 


with an earthy baſis; ſeizing the vitriolic acid 
by virtue of its greater affinity with it than that 
of calcareous and vitrifiable earths, and precipi- 
tating the earths. "Theſe earths, being waſhed in 


a ſufficient quantity of water, and then examined, 
are found in no reſpect changed as to their na- 
ture, but only more divided. 


Tu 3 remaining after theſe 8 


ſitions, when ſet to evaporate, furniſh a vitriola- 


ted tartar exactly ſimilar to that formed by the 


direct combination of fixed alkali with vitriolic 
acid. | | | 


On SuLPnUR. 


SULPHUR | is a compound of vitriolic acid and 
e 


CL» 


+ 0 
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phlogiſton. When pure it is of a lemon colour; 3 8 
it has an odour peculiar to itſelf ; is ſomewhat 


tranſparent, dry, compact, and brittle. When 


_ caſt in cylindrical molds it is called roll brimſtone. 


When a piece of ſulphur is held cloſe in the 
hand, the heat which penetrates it occaſions a a 
dilatation within it, which cauſes a light crack- 
ling, as if it were breaking in ſeveral pieces; and 
in fact it generally does break. 1 his — 


| from its very electrie nature. 


Ain and water have 3 action upon ſulphur. 
It melts with a moderate degree of heat, ſome- 


what exceeding that of boiling water. It fixes 
on cooling, and forms a vaſt number of points 


like needles. Sulphur is extremely inflammable, 


SOFT SULPHUR. 


Ip ſulphur be mclie in a crucible and BAR 


into a baſon of water, it is found to have acqui- | 


red a red colour, and a ſoft conſiſtence like that 
of wax; being eaſily molded between the fingers, 
inſtead of being dry and brittle as at firſt. This 
effect proceeds from the water having diſſolved a 
5 1 6 55 certain 
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certain portion of acid during the proceſs, ſo that 
the remaining ſulphur contains a ſuper- abundant 
quantity of phlogiſton. Sulphur during the firſt 
moments of its fuſion runs thin; but it thickens 
_ conſiderably in an inſtant, in which ſtate it muſt 
be poured into water to have it ſoft. If it were 
poured before this thickening took place, it would 
be "wy and brittle as at firſt, 


6 OF SULPHUR. 


SULPHUR expoſed to the fire in cloſe veſſels 
_ undergoes no kind of decompoſition. It ſublimes 
entire into the upper part of the veſſel, in a kind 
of powder, called flowers of ſulphur. 


SPIRIT OF SULPHUR. 


Ix a kindled body be applied to ſulphur in the 
open air, it takes fire and emits an active, pene- 
trating, | ſuffocating vapour. It decompoſes du- 
ring this combuſtion; the phlogiſton is diſſipated, 
and the acid remains detached. If the vapours 
are collected by proper veſlels, and their conden- 


ſation facilitated by water reduced to ſteam, the 


| product! is the volatile ſpirit of ſulphur, or volatile | 
 Julphureou vitriolic acid, 
Coxckx- 
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CoNcENTRATED VITRIOLIC ACID, EXTRAC- , 


TED FROM SULPHUR, 


Tris acid is watery, on account of the watery 


vapours employed to facilitate its condenſation ; 


but by diſtillation the ſuper-abundant water is 
ſeparated, and what remains in the retort is con- 


centrated vitriolic acid. It has nothing of the 
ſmell of the volatile ſulphureous acid. 


STAHL'S SULPHUREOUS SALT. 


Ir, by means of a proper apparatus, a linen 
cloth ſoaked in fixed alkali be expoſed to the 


vapour of burning ſulphur, the volatile ſpirit of 


the ſulphur combines with the alkali, and forms 


a peculiar ſalt, which chryſtaliſes in needles. 
The falt is ſeparated from the cloth by lotion 


and chryftalization, and i is the ſulphur cous alt 4 


| Stahl. 


Drcourosrrio OF THE $ULPHUREOUS SALT 
BY THE VITRIOLIC, AcID. 


Tax ſalt 3 is a kind of vitrio- 
lated tartar, diftering from the common only in 


N 
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| having a greater quantity of phlogiſton in . 
compoſition, which renders the vitriolic acid 
leſs adherent to the alkali than when pure. 


WHEN pure vitriolic acid is poured upon this 
alt, it immediately raiſes penetrating vapours, 
which are thoſe of the ſulphureous acid, and 
taking the place of this acid, forms a true vitri- 
olated tartar. | 


SULPHUR DISSOLVED IN THE VITRIOLIC Act. 


Tux vitriolic acid has a degree of action upon 
ſulphur, and diſſolves a ſmall quantity of it. 
If the acid employed on this occaſion is colour- 
leſs, it acquires a ſlight olive tinge. This forms 
the ſolution of one of the ſix problems I propo- 
ſed in the Gazette de Medicine. 


| Liver OF SULPHUR. 


SULPHUR unites with the fixed alkali both by 
the dry and the moiſt way, without ſuffering any 
decompolition. This compound has the name 
of liver of Habu, A 


TAE 
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Tux proportions of this mixture when made 
by fuſion are equal parts of each. In the moiſt 


way two or three parts of ait to one of ſulphur _ 


are employed. 
MacisTERY OF SULPHUR. 


Ir, to liver of ſulphur diffuſed in water, the 
vitriolic or any other acid be added, an effer- 
veſcence is produced, an odour of rotten eggs a- 
riſes, and a white precipitate is thrown down. 


This precipitate, waſhed and dried, is called 


magiſtery of ſulphur. It is entirely the ſame with 
the ſulphur before mixture, which proves that 


it underwent no decompoſition by uniting with 
the alkali. | 


| In ſpeaking of ſulphur, we obſerved that it is 
compoſed of the vitriolic acid and phlogiſton. 


Hence it ſhould follow, that by combining this 


acid with the phlogiſton ſulphur will be formed 
| artificially. And this really happens. 


ARTIFICIAL LIVER oF SULPHUR. 


VirzioLateD tartar is mixed with powdered 
_ charcoal 
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ch and fixed alkali. The mixture is melt - 
ea, and a faline reddiſh-brown maſs is obtained, 
which is a true artificial liver of — | 


DurinG this operation, the vitriolic acid 


quits its alkaline baſis to unite with the phlo- 
giſton of the charcoal. The alkaline alt is ad- 
_ ded to prevent the ſulphur from burning as faſt 
as it forms. It holds the ſulphur in ſolution, 
and forms an artificial liver of ſulphur. 


ARTIFICIAL SULPHUR, 


THIs artificial liver of ſulphur is diſſolved in 
water, and the liquor filtered, which is then of 
a greeniſh hue, owing to a part of the charcoal 
uſed in the preceding operation being diſſolved 
by the liver of ſulphur. On pouring vitriolie 
acid into this filtered liquor, all the phenomena 


mentioned under the article of magiſtery of 


ſulphur are obſerved. The precipitate reſulting 
is a true ſulphur, differing in nothing from the 
common, except in being leſs white, becauſe it 


is blackened by a little charcoal Which falls 
| down along with it. 5 5 5 


V 1TR1- 
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VITRIOLATED Tartan : MADE WITH Liver 
OF. SULPHUR. 


On expoſing Per of ſulphur to a gentle heat, 
the phlogiſton diſſipates in vapours without com- 
buſtion, the vitriolic acid remains united with 
the alkali, and they form together a true vitri- 
olated tartar. on 


 STanL made this experiment in order to de- 
termine the reſpective proportions of vitriolic 
acid and phlogiſton which enter into the com- 
poſition of ſulphur; and he found that there 
were ſeven parts of acid to one of phlogiſton. 


PYROPHORUS. 


A MIXTURE of ſugar and alum is kept over 
the fire in an iron pan till it emits no more fumes, 
and becomes ay enough to ta 


Turs is put into a matras, and calcined by a 
ſand bath during half an hour; when it is taken 
from the fire, and poured 1 into a well- 
ſtopped phial. A powder is thus produced, which 


has 
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has che property of taking fire when expoſed to 
the air. | TY | 


Tus property ariſes from two cauſes. 


1. DuRixG the calcination a ſulphur is form- 
ed by the combination af the vitriolic acid of 
the alum with the phlogiſton of the ſugar, 
Part of this ſulphur burns and is diffipated du- 
ring the proceſs, forming a bluiſh flame, which 
yields the ſmell of burning ſulphur ; but a good 

deal remains in the pyrophorus after it is made. 


2. TERRE remains a certain quantity of alum, 
vhich does not meet with phlogiſton enough to 
decompoſe it. The action of the fire calcining 
it more and more, its earth, from the ſtate of 
extreme diviſion in which it before was, unites 
in little maſſes, which the vitriolic acid is no 
longer capable of diſſolving. The acid of this 
portion of the alum becomes therefore in ſome 
meaſure free, having only ſuch a ſlight adheſion 
to the earth as to prevent its entire ſeparation. 
It acquires a prodigious degree of concentration; 

becomes zcy; and is diſtributed uniformly through 
the pyrophorus. On expoſure to the external 


Eon. 


35 om 


air, this icy oil of vitriol attracts the moiſture of 
the air, and is heated by it ſufficiently to fire 
the ſulphur. The name of icy vitriolic acid is 
given to that which is concentrated fo far as to 
appear under a concrete form, ſomewhat reſem- 
bling ice from its ſolidity and tranſparency. | 


ON THE NiTRoOvus Acid. 


Tux nitrous acid is always in a fluid ſtate; at 
leaſt we have not hitherto been able to procure it 
under a concrete form. When concentrated it is 

of a red- orange colour. It has a ſtrong diſagree- 
able ſmell, a very ſharp taſte, and continually 
emits red vapours. Well concentrated nitrous 
acid is half as heavy again as water. It changes = 
the blue colours of vegetables to red. 


Wu let down with a certain proportion of 
water it uſually bears the name of aqua-fortis. 


| NitTRovs ACID MIXED WITH WATER. 


O mixing the ſmoking nitrous acid with wa- 
ter, a conſiderable heat and ebullition ariſes, and 
a fine green colour, bordering upon blue, is in- 


ſtantly 
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ſtantly produced. This colour proceeds from 
the phlogiſton with which this acid abounds, and 
which is ſet at liberty by means of the water, 
having little or no diſpoſition to unite with it. 


NITRE WITH AN EARTHY BASIS, 


Tux nitrous acid diſſolves calcareous earths. 
with efferveſcence and heat. White marble may 

be taken for an example. If the ſolution is eva- 
porated, it forms, on cooling, a ſaline maſs in 
which chryſtals are diſtinguiſhable. This is 
called nitre with an earthy baſis. It is a very de- 


liqueſcent ſalt, powerfully attrakting moiſture 
from the air. 


DEcoM POSITION OF NITRE WITH AN EARTH 
BASIS BY THE VITRIOLIC ACID. 


Ow pouring vitriolic acid into a ſolution of 
marble in the nitrous acid, a white precipitate is 
thrown down, which is formed by the union of 

the vitriolic acid with the earth of the marble. 

This is a calcareous ſelenites, which appears un- 

der the form of a precipitate, becauſe it cannot 
be held in ſolution by the {mall waer of li- 

quid 
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quid contained in the mixture. This experi- 
ment proves that the vitriolic acid has more affi- 
nity Nw calcareous earths, than the nitrous. 


Nitae WITH. AN EARTHY BASIS DECOM O- 
SED BY FIXED ALKALI, 


If, to a ſolution of white marble in the nitrous 
acid, fixed alkali be added, the alkali ſeizes on 
„ acid, and throws down the earth. This 

precipitate, waſhed and dried, is found to be 
calcareous earth, unchanged in its nature, only 
reduced to a very fine powder. 


NITRE WITH A FIXED ALKALINE BASIS. 


Tus liquor proceeding from this decompoſi- 
tion, ſet to evaporate, furniſhes needle-ſhaped 
chryſtals, which are called nitre with a fixed alka- 
line baſi:, but more commonly, ſimply nitre. 


REGENERATED NITRE. 


Pon nitrous acid combines with fixed alkali 
to the point of ſaturation. This combination 
takes place with heat and eſterveſcence. On e- 


„ 


vaporating 
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f vaporating the liquor, a true regenerated nitre is 
formed, ſimilar to that 1 in the preceding experi- 
ment. 


Tx nitrous acid and the alkali on combining 
exhauſt their properties reciprocally upon each 
other. The ſalt reſulting is perfectly neutral, 
not changing the blue colours of 9 ei- 
ther to 2 or green. 5 


MINERAL CnrysTAL. 


NITRE expoſed to the fire melts before it 
becomes red hot. If, in this ſtate, it be poured 
into a flat veſſel, it fixes, and is then named 
mineral n, 


NITRE ALKALISED WITHOUT ADDITION. 


Ir nitre be kept long in fuſion in a heat ſome- 
what ſtronger than that employed i in the preced- 
ing operation, a part of its acid evaporates. 
What remains in the crucible is nirre alkaliſed 

without addition; but the contact of the air is 
neceſſary for this effect, as it does not take place 
in cloſe veſſels, 5 „ 
NirkEr 


4 . 
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NITRE FIXED BY CHARCOAL. 


IF, to nitre melted in a crucible, powder of 


charcoal be added little by little, the phlogiſton 


of the charcoal combines with the nitrous acid, 
and produces a ſulphur, which takes fire as ſoon 
as formed. The matter remaining in the cruci- 


ble is the fixed alkali which ſerved as a baſis to 


the nitrous acid: it is called nitre fixed by char- 


coal. It is neceſſary, in order for the inflamma- 
tion of the nitre to take place, either that it 
| ſhould be red hot, or that the phlogiſtic matter 


preſented to it ſhould be ignited : without theſe 
conditions the inflammation will not happen. 


| Cris8vs or NITRE. 


_ Is this experiment be made in cloſe veſſels, 


the deflagration takes place as in the preceding 
operation, and there comes over into the receiver 


a great quantity of white vapours which are dif- 
ficultly condenſed into a liquor. This liquor, 


called cliſſus of nitre, is pure water; which 


proves that the nitrous acid during its inflamma- 


tion was entirely deſtroyed. So far from being 


acid, the cliſſus almoſt always ſhews marks of al- 
kaleſcence; but this is accidental, 


TRE 
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Tux matter remaining in the retort is ſimilar 


to that remaining in the crucible 1 in the een 
proceſs. 


SMOKING SPIRIT OF NITRE AFTER GLAU- 
| Rane METHOD. 


To eight ounces of powdered nitre in a retort, 
Half its weight of concentrated vitriolic acid is 


added, and the mixture is diſtilled. The vitrio- | 
lic acid diſengages the nitrous acid, and unites x 
with its fixed alkaline baſis. The nitrous acid 


paſſes over in red vapours, which are condenſed 
in the receiver in form of a red-orange-coloured 
liquor, that continually exhales red vapours. 


1 


THis proceſs requires ſeveral precautions, and 


is, in general, very de to manage. 


Tur matter remaining in the retort after the 


diſtillation, js a combination of the fixed alkali 

of the nitre with the vitriolic acid. When dif- 
ſolved in water and ſet to chryſtaliſe, it Pye a 
| truc vitriolated tartar. 


Towanps the cloſe of this chryſtalization, a 
little 


/ | 
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little nitre is procured which has eſcaped the ac- 
tion of the vitriolic acid. 


NITRE DECOMPOSED BY CLAYS. 


Ir eight or ten parts of clay be mixed with one 
of nitre, and the mixture diſtilled, a nitrous acid. 

ſimilar to the preceding is procured, which alſo _ 
is ſmoking when ſufficiently dephlegnated. 5 Fe 


Arn this proceſs there remains in the retort 
a vitriolated tartar mixed with clay, and adhering 
to it with conſiderable force. It may be ſepara- 
ted by boiling the maſs in water, and adding 2 
little fixed alkali. 


DecomposrTIoN OF Vr en eaves Taxrax 
BV PURE NITROUS ACID, 


WE A ſcen that the vitriolic 077 decom- 
poſes nitre, and diſengages its acid; but this is 
by the dry way. By the moiſt WAY, the Nitrous 
acid decompoſes vitriolated tartar. 


IN order to effect this, out equal parts of 
vitriolated tartar and common nitrous acid are 
F | put 
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put into a matraſs, and the mixture heated till 
the ſalt be diſſolved, which is eaſily done. The 


liquor on cooling furniſhes true chryſtals of ni- 
tre; it is therefore certain that in this proceſs 
the nitrous acid has expelled the vitriolic, and 
taken poſſeſſion of its alkaline baſis. 


Tx cauſe of this decompoſition is, that there 
enters into the compoſition of vitriolated tartar a 
certain quantity of phlogiſton; and as the nitrous 


acid has more affinity with this principle than the 
vitriolic, it decompoſes the vitriolated tartar 


through | favour of the es qua 


Iris to be nabe, that this decompoſition 
cannot be effected by the dry way, on account 


of the volatility of the nitrous acid, which eludes 
the action of the —— and is pate in va- 


pours. 


CHANGE OF COLOUR of THE VaPouRs OF 


Nitrous Act, BY MEANS OF THE VI. 


TRI OLIC ACID. 


It luci nitrous acid and wie ry be 


mixed together, 2 ariſe, which inſtead of 
be! ng 


— e = 
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being red, like thoſe of pure nitrous acid, are 
white. 5 


DEPHLOGISTICATION OF V rod dad Acid BY 
THE NirROus Acm. 


Tax nitrous 4030, mixed in very mall quan- 
tity with vitriolic acid which has been blackened 
by oily matters, very ſpeedily whitens it. This 
effect proves the greater affinity that the nitrous 


acid has with oily matters and Phlogiſton, than 


che v itriolie. 


| SAL PoLYCHREST OF GLAskR. - 


Ir nitre and ſulphur in powder are melted toge- 
ther in a crucible, the phlogiſton of the ſulphur at- 
tacks the nitrous acid, and produces a very briſk 
inflammation ; and there remains in the crucible 
a ſaline maſs, compoſed of the vitriolic acid of the 
ſulphur, and the alkaline baſis of the nitre. 
This ſalt is ſimilar to vitriolated tartar, although 
it bears the name of Glaſer's Sal Polychref.. In 
this proceſs all the nitrous acid is not deſtroyed, | 
becauſe there is ot phlogiſton enough in the 
ſulphur. If the proceſs be performed in cloſe 


Fa „ Felle 
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| veſſels, a great part of the nitrous acid is found 
in the receiver, mixed, however, with the vi- 
triolic acid of the ſulphur. 


GUN- POWDER. 


A intimate and very exact mixture of ſix 
ounces of nitre with one of ſulphur and one of 


charcoal, produces gun-powder. The effects of | 
this powder proceed from its ſudden inflammati- 


on, and the great quantity of nitrous ſulphur _ 


which forms as the powder hres. 


DEecomPosITION oF GUN-PowDpER. 


| Ir gun-powder be boiled in water, the nitre 


diſſolves, and one ſometimes meets with thoſe 


little particles of gravel which too often occaſi- 
on the deſtruction of powder-mills. On evapo- 


rating the filtered liquor, all the nitre that was 
in the powder is obtained by chryſtalization. 


_ AFTER the filtration of the water there re- 1 
mains on the filter the ſulphur and the charcoal. 


Theſe may be ſeparated, either by ſubliming the | 
ſulphur in cloſe veſſels ; or by expoſing the mixt 
55 @ 5 
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to a degree of fire capable of burning the ſulphur 
without kindling the charcoal; which is eaſily 
done under a muffle, 


FULMINATING POWDER. 


A MIXTURE of three parts of nitre, one of 
ſulphur, and two of fixed alkali, forms a powder 
which has the property of detonating in the open 
air with a conſiderable exploſion, when gently 
heated ſo as to liquefy it. The loud exploſion | 
of this powder alſo proceeds from the portion 
of nitrous ſulphur which is formed during the 
liquefaction of the mixture, and which inflames 
as ſoon as it has acquired a certain degree of 
heat. If the heat be too weak, the nitrous ſu!- 
- phur flies off as faſt as it is formed, and no cx 
Aan is produced. 
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8 Ox THE Maze Acip. 
Tu marine e acid i is always Auid, and cannot 
be procured under a concrete form. It is ob- 
tained by decompoſing ſea-ſalt by means of the 
vitriolic acid. When well concentrated it is of 
a lemon colour. It has a very ſharp taſte, and 
F 3 % K —> 
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A b agreeable ſinell, approaching to that 
of ſaffron, 


I turns the blue colours of vegetables red. 


Tux moſt concentrated marine acid weighs 
nine drams and a half in an ounce meaſure of 
| water, | 


1 continually emits white vapours, which 
are not, however, perceived, except when they : 
are in immediate contact with the air. Theſe 
vapours occaſion a ſenſe of heat, They are very _ 
corroave. 1 8 


SxA-SaLT WITH AN EARTHY BASIS. | 


Tris acid unites with calcareous earths with 
| heat and efferveſcence, and forms with them 
deliqueſcent neutral ſalts, which chryſtaliſe only 
by cooling. This combination is called fea: 
N witz an earthy _ 


FeeriFUGE SALT or SILvIvs. 


Tux marine acid unites with fixed alkali to 
Wo Wi 8 
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the point of ſaturation, with heat and efferveſ- 


cence. From this combination reſults a neutral 
chryſtaliſable ſalt, called regenerated ſea-ſalt, or 


febrifuge ſalt of Silvius. This falt is much leſs 
agreeable than common ſea-ſalt, from which it 
differs eſſentially in its baſis ; the name of rege- 


nerated ſea-ſalt is therefore improper. 


Ox THE BASIS or SEA-SALT. 


Tus baſis of ſea-ſalt is a particular alkali, 


which has the name of mineral altfali. A great 


quantity of it is extracted from the aſhes of ma- 


rine plants, as verec, ſoda, &c. 


CURVYSTALS OF Soba. 


TAE mineral alkali differs from the vegetable i 
:1kali already examined, in its property of chry- 


ſtaliſing like the neutral ſalts, which the other 
has not. This is owing to the greater quantity 
of earth which enters into its compoſition. 


Ir diffirs further from the veatiabile alkali _ 
in this ; that when expoſed to the air, inſtead 
of attracting moiſture from it, it loſes its water 
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of chryſtalization, and is reduced to very fine 


white powder. 


Ir is alſo ſomewhat leſs cauſtic than the ve- | 


getable alkali. 
Soar Lye. 


FrveE pounds of quick-lime, and fifteen 
pounds of ſoda in powder are boiled together in 


a ſufficient quantity of water; the liquor is 
filtered and evaporated till it is concentrated 


enough to weigh cleven drams in an ounce mea- 


ſure of water. This is the lye of which ſoap 
is made. The lime augments conſiderably the 


cauſticity of the marine alkali, * 


CAus TI STONE, 


Soap ! ye evaporated to dryneſs forms a very 


deliqueſcent alkaline ſalt, which melts with a 
moderate heat. It is caſt in ſmall plates, and 


then makes what is called cau/tic-/tone, This is 
a very ſtrong cauſtic, uſed in ſurgery. 


* IT does this, according to Dr. Black, by robbing it of its 
ſixed air, Soap lye will not efferveſce with acids. J. A. 
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REGENERATED SEA-SALT. 


TRE marine acid unites with chryſtals of ſoda 


to the point of ſaturation with heat and efferveſ- 
cence. This compound, filtered and evaporated, 


yields a neutral ſalt, which ſometimes chryſta- 


lifes in very regular cubes, and very often in 
triangular priſms. The cubical chryſtals are 
formed under the liquor ; the F at the 
1 urface, in contact with the 


IT'Als ca ih abſolutely the ſame with that obs 
tained by the evaporation of fea water, and is 
: called regenei ee -ſalt. 


DECREPTITATED SEA-SALT, 


SEA-SALT expoſed to the fire crackles and de- 
crepitates with violence. This effect proceeds 


from its water of chryſtalization, which, tend- 
Ing to fly off, burſts the chryſtals of the ſalt. 


When the crackling is over, it is removed from 
the fire. All ſalts which have very compact 


chryſtals, containing little water of chryſtaliza- 


tion, decrepitate in the ſame manner in the fire. 
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$moxme Mana Aci. 


Is twenty-four ounces of ſea-ſalt, with as 


much concentrated vitriolie acid, and eight oun- 


ces of water, are diſtilled in a retort, the ſalt 


is decompoſed, and lets go its acid in vapours 
which are very difficultly condenſed, and are only 


perceptible in the open air. This liquor collect- 
ed in the receiver, is of a lemon colour. It forms 
the ſmoking marine leid, or Glauber's Smoking Jpi- - 


rit of _ | 


 Cayur MogrTuun « or SMOKING Sriarr 5 


or SALT. | 


Tar matter remaining in the retort after the . 
diſtillation of ſmoking ſpirit of ſalt, is dry, com- 
pact, and attracts the moiſture of the air. It is 
formed by the combination of the vitriolic acid 
with the alkaline baſis of ſea-ſalt, and conſe- 
quently is a true Glauber's ſalt. This matter 
always contains a good deal of ſea-ſalt which 


could not be decompoſed for want of moiſture 


| and the concourſe of the air. 


GILAUBRR“ 3 "Cave, 


Ix order to obtain the Glauber's falt contain- 
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ed in this maſs, it muſt be diſſolved in water and 
evaporated. It furniſhes large clean chryſtals, 
brilliant and tranſparent, in great, pretty regu- 
lar needles. This is the Glauber's ſalt. Fo- 

wards the end of the chryſtalization, a portion 


of ſea- ſalt which has not been decompoſed by the 
vitriolic acid, is always found. 
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TRERE enters into ths chryttals of Glaube ber's 
ſalt ſomewhat more than half their weight of 5 
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water of chryſtalization, which adheres to them ; 1 . 
very ſlightly. When this ſalt is expoſed to the | 1 i 
air, it loſes the greateſt part of this water, ben. 0 | 
comes opake, and is converted into a white pow- FLY 
der. 


In this ſtate its nature is in no reſpect 
altered; and if rediſſolved and chryſtaliſed it re- 


covers its original form. 


8 thus fallen into effloreſcence 
is as difficult to bring into fuſion as fixed alkali; 
but when it is in chryſtals it liquefies with a 
moderate heat, merely through favour of the 


great quantity of water of afin den it con- 
taias. 
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SEA-SALT DECOMPOSED BY CLAY. 


Ix ten or twelve parts of moderately dry clay 
are mixed with one of ſea-ſalt, and the mixture 
diſtilled, the acid of the ſalt paſſes over into the 
receiver, where it collects under form of a lemon- 
coloured liquor, Jeſs ſtrong than the ſmoking 
marine acid. This is the common ſpirit of ſalt. 
What remains in the retort is a Glauber's falt 
compoſed of the alkaline baſis of ſea-ſalt, and the 
vitriolic acid of the clay. This ſalt adheres very 
| ſtrongly to the clay; from which it is ſeparated 
by the ſame means that we pointed out in ſpeak- 
ing of the reſid uum after the decompoſition of ni- 
ore: with ys 


GLaver' 8 SALT MADE BY THE DIRECT COM- 


BINATION OF THE VITRIOLIC Ac1D AND _ 


THE MARINE AKAI. 


I citriolic acid a chryſtals of ſoda (which, 
as we have obſerved, are nothing elſe than pure 
chryſtaliſed marine alkali) are combined to the 
point of ſaturation, and the mixture diluted with 
a ſufficient quantity of water, and then ſet to chry- 
ſtaliſe, a Glauber's ſalt, ſimilar to that we have 


already mentioned, will be obtained. 


QUA- 
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 QUaDRANGULAR NITRE. 


A COMBINATION of the nitrous acid and chry- 
ſtals of ſoda diffolved in water and evaporated, 


yields brilliant tranſparent chryſtals, in form of 


cubes or lozenges, which deflagrate in the fre 


like common nitre. This is guadrangular or cu- 


bi nitre. 


SEA-SALT. 


Tur marine acid and chryſtals of ſoda com- 
bined to the point of ſaturation, yield, by . 


e ſea-ſalt.. 


DecomposrTION OF 810 SALT BY THE NI- 
| TROUS Acin. 


To two Ounces 1 ea alt in a retort are add- - 


ed four ounces of nitrous acid, and the mixture 
is diſtilled. . There paſſes into the receiver part 
of the nitrous acid which has not had time to de- 
compoſe the ſea-ſalt; and then vapours ariſe, 
which are ſpirit of ſalt, produced by the decom- 
poſition of the ſea-ſalt by the nitrous acid. The 
two acids thus united are called aqua regia. 
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Tux faline mafs remaining in the retort, Ge: 


folved in water and e Yew pop 
_ gular nitre. 


Ox BoRAx. 
 Borax is a neutral ſalt of a peculiar kind, 
which comes to us from the Eaſt Indies, and the 
origin of which is not yet known. It is uncer- 
| tain whether we owe this product to art or na- 


ture. The borax which is met with in quanti- 


ties as an object of commerce is purified. Some 
is alſo found which has only undergone a begin- 
ning purification, and 1 Is called rough borax. 


A PREJUDICE has long prevailed concerning 
the purification of borax, that it could only be 
: performed by peculiar methods, known only to a 
few perſons. I was deſirous of aſcertaining by 
my own experience whether or no this opinion 
was well founded; and I found that borax was 
not more difficult to purify than any other falt. 
The products obtained from it during its purifi- 
cation throw a good deal of light on its nature. 


WI 
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We ſhall now examine the properties of puri- 
hed borax. 


Bo Ax is compoſed, as we ſhall find, of a pe 
culiar neutral ſalt which ſupplies the place of an 
acid, and has been called ſedative ſalt, and an al- 
Kali abſolutely ſimilar to that which is the baſis 
of ſea-falt. 
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Tar ſedative falt, though perſe Aly neutral, 14 
acts as an acid i in the borax, and neutraliſes the ba, 1 


Tj: if 
marine alkali, as if it were a real acid. 11 
3 has a ſaline neutral taſte. _ 


Ir turns ſyrup of violet green, but very: light 
ly ſo. | 


CALCINED BORAX. 


Turk enters into the compoſition of the 
chryſtals of borax about half their weight of wa- 
ter of chryſtalization. When expoſed to the fire, 

it loſes this water, puffs up and ſwells conſidera- 
bly, and is changed into a white, dry, light, 
friable matter, called calcined borax. 


GLASS» 


112 SALINE SUBSTANCES. 
Gras OF Bon lx. | 


BoRAX eine and urged with a more violent 
fire in a crucible, enters into fuſion, and is con- 
verted into a vitriform, white, tranſparent ſub- 
ſtance, called glaſs of ax. During this calci- 
nation and fuſion the borax has loſt none of its 


properties. By boiling in water it is totally diſ- 


ſolved. This ſolution by evaporation furniſhes 
chryſtals which have exactly the ſame properties 
with the original borax. At every proceſs, how- 


ever, a ſmall quantity of a white argillaceous 


earth is ſeparated... 


a; . SEPARATED FROM BORAX 
| BY THE VITRIOLIC Acid. 


IF, to a ſolution of borax, ſome vitriolic acid 
de added, no efferveſcence takes place; but the 
liquor ſet to chryſtaliſe yields a white ſhining 
ſalt, formed in very ſmall light ſcales. This is 
the ſedative ſalt which we have mentioned as one 
of the conſtituent parts of borax. Mr. Geoffroy 
vas the firſt who got ſedative falt by this proceſs, . 

which he publiſhed in the Memoirs of the Aca- 
demy of Sciences. 


Ar 
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Ar the end of the chryſtalization of ſedative 
ſalt, Glauber's falt is procured, which is form- 
ed by the union of the vitriolic acid with the al- 
kaline baſis of the borax. | 


Srparivs SALT SEPARATED FROM Box Ax 
BY THE NirRovs ActD, 


A 10LUTION of bernd trentsd wich the nitrous 


acid affords the ſame phenomena as with the vi- 


triolic, It ſeparates in the ſame manner the ſe- 5 


5 dative ſalt from the borax. 


Ar he-end of the pen a quadran- 
gular nitre is procured, formed by the union of 
the nitrous acid with the alkaline baſis of the 
borax. 


SEDATIVE | SALT SEPARATED FROM Bonax 


"BY THE Maxine ACID. 


Taz marine acid in like manner decompoſes 
borax, uniting with its alkaline baſis, and 1 
rating its ſedative ſalt, | = 
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Ar the end of the chryſtalization a ſea-falt, 

not at all differing from the common, is procu- 
red. . N a SER 2 


SOLUTION OF SEDATIVE SALT. 


Szvarivs ſalt has ſcarcely any taſte it does 


not attract the moiſture of the air, and does not 
change the blue colours of vegetables. It diſ- 
folves diffleultly and in ſmall quantity, in wa- 


GLAss OF SEDATIVE SALT. 


SEDATIVE ſalt, urged by the fire in a cruci- 
ble, does not fwell like borax. It is converted 
into a vitriform, white, willy, and ſemitranſ- 
Py matter. 


"Tam glaſs diſſolved in water yields, by chryſ- 
talization, ſedative ſalt the ſame as it was be- 
fore. This proves, that in all theſe proceſles 
the ſedative ſalt undergocs no alteration. A 
part of it, however, is decompoſed ; as appears 


from a portion of white argillaceous earth, which 


is ſeparated in every ſolution after its fuſion. 


SEDATIVE 


SALINE SUBSTANCES. ns 


 SepaTIVE SALT SUBLIMED. 


CHRYSTALISED ſedative falt, expoſed to the 


fire in an earthen cucurbit covered with its 


head, {ublimes and riſes into the head under the 
form of ſmall chryſtals in thin flakes, extreme- 


Iy light and very brilliant, 


| Howe was the firſt who made ſedative | 
falt by ſublimation ; but this was by a very dif- 
ferent proceſs. He mixed borax with a lye of 


colcothar; this mixture he diſtilled in a glaſs 


alembic, and raiſed the fire towards the end of 


the diſtillation, By this method he obtained a 

ſublimed falt, fimilar to that which we have juſt 
treated of, To this he gave the names of ſeda- 
tive ſalt, and volatile narcotic ſalt of vitriol. 


He moiſtened afreſh the matter which re- Ek 


mained at the bottom of the cucurbit, and pro- 


ceeded to a new ſublimation; and he repeated | 


theſe ſublimations with the ſame ennie, 
till no more falt was Og 


Howpene did not well underſtand what took 
| place 
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place in theſe operations. He thought that the 
ſalt was afforded by the vitriol, and that the bo- 
rax ſerved to diſengage it. But the direct con- 
trary really happens; it is the vitriolic acid 
which diſengages the ſedative ſalt, and combines 
with the alkaline baſis of the borax. Homberg, 
however, had remarked that when the matter 
was not moiſtened with water the ſalt did not 
ſublime; wherefore he recommmends a repetition 
of the moiſtening at every ſublimation. 


REGENERATED BORAX. 
Ir fedative falt be combined with chryſtals of 
ſoda, a regenerated borax is produced, which in 


no reſpec differs from borax before its decompo- 
ſition, 5 


0 N 
METALLIC SUBSTANCES. 


TETALLIC ſubſtances are the heavieſt 


bodies in nature. There is no earth, 


' whether calcareous or vitrifiable, which is ſo 
heavy as the lighteſt of theſe. This truth has 
been abundantly _ by hydroſtatical . | 


ments, | 


MzralLie ſubſtances are always perfeAly 


opake ; that is, they entirely e the paſſage 
of the lien. hs 


Trey all have a brilliancy and ſplendor pe- 
culiar to themſelves, which chemiſts have termed 
metallic luſtre. 1 


Meral ie ſubſtances expoſed to the action 
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of the gte, enter into fuſion, and in ks re. 
cover their former ſolid conſiſtence. When 
fuffered to cool gently aſter a perfect fuſion, . 
the metallic particles receive a ſymmetrical and 
regular arrangement with reſpect to each other, 
vhich is peculiar in every different metallic ſub- 
ſtance, and ſhews itſelf at their ſurface, 


_ CremisTs ſay that metallic ſubſtances take a 
convex form at their ſurface during fuſion, 
This is true when they are melted in veſſels 


made of a matter with which they cannot con- 
tract any union, as crucibles of earth, clay, &c. 
but it is not the ſame when metallic veſſels are 


uſed for this purpoſe, For example, if lead be 
melted in a copper veſſel, or tin in one of iron, 
theſe metals are not convex at their ſurface; on 
the contrary, a concavity is obſerved. This 


proceeds from the aſcent of the edges of the 
| melted metal along the ſides of the metallic veſ- 
ſel; which aſcent is owing to the diſpoſition the 


ſeveral metallic ſubſtances have to unite with 5 
each other. | 


MrrLLIc ſubſtances are heated by warm air 
and water more ſpeedily, and cool again more 
quickly, 


METALLIC SUBSTANCES. 119 


quickly, than any he bodies pete to o the 
ſame E N 


17 1 on account of this property, that mer- 
curial thermometers are more eſteemed than thoſe. 
of ſpirit, in experiments where the tranſitions 
of heat and cold are only momentary for mer- 
cury dilates and condenſes much more readily 
than any other — we are at 3 acquainted 
with. 


Mx. RicHMANN, * who has made many very 
curious experiments on this ſubject, obſerved 

that lead cools in the air ſooner than tin, tin 
than iron, and iron than copper. He alſo re- 
marked the different periods in which different 
metals expoſed for ſome time to froſt, aſter- 
Wards regained the heat of the ſurrounding at- 
moſphere. This he found to be in an order 
| exactly the reverſe of that of their cooling; that 
is, lead warmed firſt, then tin, and ſo on. From 
theſe obſervations he concluded, that the aug- 
. A diminution of heat in 13 are | 


* Memoirs of the Academy of Perecburg for the years | 
nd and 1758. 
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neither in an inverſe ratio to their denſities, nor 
to the abſolute coheſion of their particles, nor to 
their hardneſs, nor in a ratio compounded of 25 
| theſe two or three ratios. Mo 


"Cithwvyrs divide metallic: Bb ente into fe 


veral claſſes, and theſe diviſions are founded on 
general properties which are common to ſeveral 
metallic bodies. On this foundation, their firſt 
diviſion is into metals and ſemimetals; and the 
metals are ſubdivided into two 1 the perfee? 


and imperfect. 


Markts are thoſe metallic ſubſtances which" < 
| beſides the general properties which we have juſt 


mentioned, poſſeſs ductility and malleability, and 
reſiſt the action of fire without ny AE 


or volati. iſed. 


Pa PERFECT METALS are gold, platina, and 


7 Iver. They have this name on account of their 
undergoing the utmoſt violence of fire without 
ſuffering any alteration, 


Tu HE IMPERFECT METALS are copper, tin, hit, 


and 7 iron. Theſe are e ductile as well as the perfect 
| metals ; x 


oy. ov > 4A A 
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metals; ; but they are deſtroyed and converted | in- 
to earth by the action of fire; whence their title. 


Tug SEMIMETALS are regulus of antimony, 
biſmuth, zinc, regulus of cobalt, and regulus of 
ar ſenic. x The name of ſemimetal is given them 

becauſe they are void of ductility, are volatiliſed 
by fire, and undergo calcination like the i imper- 
fect metals, 


Tax is another metallic ſubſtance which 
chemiſts uſually range among the ſemimetals. 
This is mercury or quickfilver. We think how- 
ever with Mr. Macquer, that it is better to make : 
a ſeparate claſs of it. 


Tun imperfect metals and ſemimetals have 
one property in common, which is to emit an 
odour when rubbed, or when only warmed by : 
the hand, This odour is different in different 
metals, and eaſily diſtinguiſhed. The perfect 
metals and mercury alone yield none, 


* To ils liſt is generally added Hel, but Mr, Baume ſeems 
rather to think that a kind of decompoſition of cobalt gives 
the appearance of this ſuppoſed new metallic body. See fur- 


cker the article cobalt, J. A. 


VF 


122 METALLIC SUBSTANCES. 


ON Gol D. 


Gol p is a perfect metal; moderately hard; 


of a bright yellow colour; very little elaſtic and 
ſonorous. It is the heavieſt of all the metallic 
. and conſequently of all the bodies 1 in na- 


| Dow wee a ſenſible rigidity beneath the ; 
hammer, and is ſoftened by nealing. * Its colour 
is variable. It is ſometimes met with very high 


coloured, and ſometimes very pale; Wallerius 


ſays that it is even found almoſt white, 


Gol weighed by the hydroſtatical balance 


| loſes between a nineteenth and twentieth of its 
weight in water. 


Ir is the mob ductile of all metals, and like- 
wiſe the moſt tenacious. A gold wire of a tent 
of an inch in diameter is capable of ſupporting a 
weight of five hundred pounds without breaking. 


A and water have no action upon it. 


* This i 18 performed by heating it red hot in a furnace with 
charcoal, and ſuffering it to cool flowly ; Me tne proceſs 


As occaſion requires, J. A, 
Fus10N 
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Fusion oF. Gens. 


Gol p, expoſed to the aw ade long be- 
fore it melts. When juſt going to melt it takes 
a ſea-green hue; but undergoes no alteration, 
or diminution of weight. Gold which has been 
well melted and ſuffered to cool flowly, has its 
ſurface figured in very a brilliant facets, of a 
fol iated form. 


Put acids, ſulphur, and fixed alkali, have 
no action upon gold, nber . the d ory or the | 
: moiſt way. 


SoLUTION or GoLD In AQUA REGIA. 
A MIXTURE of the nitrous Ad at acids 7 
forms a compound acid called Aqua Regia, 
which diſſolves gold by the aſſiſtance of heat. 
5 This ſolution! is of a gold-colour, nd tranſparent. 


CuRYSTALS of Gol p. 


Tus ſolution ſet to evaporate and chryſtaliſe, 
furniſhes ſaline chryſtals, called chryſtals of gold. 
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ANIMAL MATTERS STAINED BY SOLUTION or 


Gorv. 


SoLUTION of gold applied to bone and ivory a 
leaves a reddiſh-purple ſtain which does not wear 


out. "IM are alſo ſtained in the ſame manner. 


> - 


G0¹⁰ PRECIPITATED FROM ITS SOLUTION uy 


FIXED ALKALI. 


Ty fixed alkali be added to a ſolution of 5 


5 the metal is precipitated in form of a very deep 
yellow powder. 


| GoLD id Ras. 


Cxxæꝝ old linen rags are plunged into a ſolu- 
tion of gold, and when well ſoaked in it, are 
dried and burned in a crucible. There remains 

a coal of linen mixed with gold in a very divided 

| Nate. This powder is uſed, applied on the end 

of a phial cork, to gild delicate work which can- 
not be gilt | in another manner. 


GoLD 


. 4 


C 
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Gol DISSOLVED IN LIVER or SULPHUR, 


Lives of ſulphur, that is, a combination of 
fulphur and fixed alkali, attacks gold, 9 


it, and renders it ſoluble i in water. 


„ PRECIPITATED FROM A SOLUTION MADE 
BY enn oF ' SULPHUR, 


made by liver of ſulphur, the gold and ſulphur 


fall down at the ſame time. On calcining this 
precipitate, the ſulphur burns and is diffipated, 


and the gold is recovered in its original form. 


On PLATINA. 


PI ATM is a perfect lata] which comes to 


us in ſmall grains refembling iron filings. * This 


metallic ſubſtance is without ſmell and taſte, of 
a whitiſh grey colour, approaching to that of po- 
liſhed ſteel, and of a 9 gravity. 29uut to 
frat of — * _ 


. Al the ccomts trials make its ſpecific gravity le than 
that of gold. See on this ſubject, and on the other properties 
of platina, a very curious paper in Dr, Lewis's Phileſophical | 
Commerce of Arts, J. A. 
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W EXPOSED TO THE Finn. 


PLaTINA expoſed to the gen heat we can 


| . produce in our furnaces, undergoes no: alteration 
or diminution of weight, and does not melt. It 


is not, however, unfuſible. When expoſed to 


the focus of a good burning glafs it enters into 


real fuſion. The portion melted is found to 


| have a good deal of ductility, and a degree of 
5 n gravity ſimilar to that of wu 


| SoLuT1ON or rar "2 


SULPHUR and fixed alkali taken ſeparately do 
not act upon platina; no more do the mineral 
acids, ſingly. Like gold, it is ſoluble only by 
liver of ſulphur, and a mixture of the nitrous 5 


and marine Sick atkſted by heat. 


| 1 oF PLATIN A. 


| Is fixed alkali be added to a ſolution of platina 
in aqua regia, a precipitate of an orange yellow 


colour is thrown down. When no more alkali 
is uſed than is neceſſary for the precipitation, 


the precipitate is of a pale yellow. 
Means 
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MEeANs oF DISCOVERING WHEN GoLD 1s AI- 
LOYED WITH PLATINA, 


PLATINA has frequently been uſed to aug- 
ment the bulk of gold. This deceit was diffi- 


cult to detect, on account of the ſimilarity of 


properties in theſe two metals. But chemiſts, 


in their operations on platina, ſoon diſcovered a 
method of ec the ſmalleſt EIN of 1 5 


it mixed with * 


Ox 8 the fuſpeRed gold in aqua re- 


gia, and adding a little ſolution of ſal ammoniac, 


a very fine yellow precipitate immediately falls 
down if it really contained platina, but no pre- 
eipitation enſues if 1 it was pure. 


IT may, in like manner, be diſcovered when 
platina is alloyed with gold. For this purpoſe, 
the platina muſt be diſſolved in aqua regia, and 
| ſome ſolution of martial vitriol added to it. If 


the platina was mixed with gold, a brown preci- 


pitate is immediately thrown down; but ol 
: e take 2 if it was pure. 
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128 METALLIC SUBSTANCES. 
ON SILVER. 


SILVER is a perfect metal, of a brilliant white, 
without ſmell and taſte, Next to gold it is the 


moſt ductile of metals. It is more elaſtic and 


fonorous than gold: it becomes more rigid un- 


der the hammer, and is in the ſame manner cor- 


rected by nealing: it is alſo harder than gold. 


A $ILVER wire one tenth of an inch in diame- 


ter ſupports a weight of 270 pounds before it 


StLvgR weighed in water by the hydroſtatica! 
balance, loſes between a tenth and eleventh of 


its s weight. 


Alx and water have no action upon it. 


5 r to the fire, it dots nat melt till long 


after being red; and like gold it ſuffers no alter- 


ation or diminution of weight in fuſion, Silver 
well melted and then gradually cooled, ſhews on 


its ſurface little threads in relievs. 


SOLUTION 
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Ser b riber oF SiLvEn | IN THE Mira Aen. | 


Tux nitrous acid diſſolves ſilver with much 
efferveſcence and heat. This folutiqn is clear 
and colourleſs. 


LunAR CHRYSTALS. 


SoLUTION of filver, ſet to evaporate, forms, 
on cooling, very white chryſtals in thin flakes, 
called lunar chryſtals, or lunar nitre. Theſe i 
terms are derived from the name of Luna given 
to ſilver, as that of Sol was to gold, * the old 
chemiſts. 


DEFLAGRAT oN of LUNAR Nun 
Turs metallie falt is formed, as we Bare ob- 
ſerved, by the combination of the nitrous acid 
and ſilver. The acid has ſufficient adheſion to 
the filver to deflagrate with the phlogiſton. If 
lunar chryſtals are placed upon burning coal, 
they melt and deflagrate like common nitre ; the 
acid is diſſipated, and the ſilver remains in a 
very thin flake on the ſurface of the coal, This : 
ſilver has no metallic brilliancy, but on rubbing 


Gs „„ = 
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it with the blade of a knife it recovers its uſual 


[ | luſtre, and has all its . 7 5 = 
| Lari rain tts. 
| Luna chryſtals melted in a crucible, and then 
li poured in a mold in ſmall cylinders of the ſize 4 
| | of aquill, form a powerful cauſtic called Lapis i in- 2 
fernalis c or lunar cauſtic. . M4 
i : 
PRECIPITATE OF SILVER. b 
Ip, to a ſolution of ſilver in the nitrous acid, YN 
fixed alkali be added, the ſilver is precipitated |}. 
in form of a white powder ; while the acid uni: 0 
ting with the alkali produces a regenerated ni- _ 
tre. The precipitate, though white, is without. : 
metallic brilliancy, which perhaps is int 66 ͤ 
its extreme diviſion. 
LUNAR VITRIOL. 5 
Ir vitriolic acid be added to a ſolution of ſilver De 
in the nitrous acid, it ſeizes the ſilver, and falls ac 
down with it in form of a white powder, called tec 


. of ſilver, or lunar vitriol. This new ſalt 
| 2 
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| precipitates, becauſe it is ; vaſtly leſs foluble in 
water than lunar nitre. 


Luna CoRN EA. 


Ir, to a ſolution of ſilver in the nitrous acid, 
the marine acid be added, it ſeizes on the ſilver, 
and falls down with it in form a thick coagulum, 
to which the name of luna cornea has been given. 
This precipitate expoſed to the fire in a cruci- 
dle, caſily melts; and in cooling fixes into a 
grey yellowiſh maſs, which has always been 
thought to be flexible like horn, but is not ſo 
in reality. This pretended property, however, 
or perhaps its colour, has acquired it the name 


of luna cornea. 


Anna. MATTERS STAINED BY SoLuTION 
oF DILVER. | 


$oLUTION of ſilver, applied to animal matters, 
gives them a black ſtain which does not wear out. 
This colour proceeds from the tarniſh the filver 
acquires from the phlogiſton in being PRC_Es- 
ted on animal ſubſtances. 


6G 6 Plarcr- 
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PRECIPITATED Agya Fon ris. 


Wes it is ſuſpected that the nitrous 4 is 
adulterated by ſome other acid, it is purified by 
pouring in ſome ſolution of ſilver. The 4-8 
acids ſeize on the ſilver, and fall down with it; 
and the pure nitrous acid ſwimming at top is 
called precipitated agua fortis, 


SiLvER REVIVED exon Luna CoRNRA 


LoxA cornea expoſed to a ſallicient heat ina 

crucible, with ſome alkaline falt, enters into 
fuſion, and a knob of very pure ſilver is found 
at the bottom of the crucible. This is a method 
of procuring filver of the utmoſt . 


een SILVER, 


Ir filver be melted in a crucible, and ſulphur 
added, this attacks the ſilver, combines with it, 
and converts it into a black ſpongy maſs. This 
forms an. artificial ore of ſilver, * is called | 


pb _ 
| Goto AND $1LVER FOR PARTING. 


A MixTuRE i is made by melting together two 
| parts 
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parts of ſilver and one of gold; the maſs is ex- 
tended under the hammer and formed into little 
* coils. | 


Ox of theſe coils is put into a matraſs with 
ſpirit of nitre, and the veſſel placed upon the 
fire. The acid acts immediately on the ſilver 
and diſſolves it. The gold is left untouched, 
in the ſame figure that the mixture had before 
the operation. When withdrawn it appears of a 
dark colour and very porous texture. It is ex- 
poſed to a gentle heat in a crucible, by which 
means its particles are brought together, and it 
recovers its ſolidity and colour. This proceſs 
is called nealing of parted gold; and the gold, 
which is very pure, is called parted gold. 


SILVER TARNISHED BY PHLOGISTON. 


SILVER, expoſed to the vapour of phlogiſton, 
or ſulphur, becomes of a black or very deep 
brown colour. This does not happen when it 
is expoſed to the vapour of the volatile ſulphu- 
reous vitriolic acid, 


811— 
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S1Lven PRECIPITATED BY Liver OF 
SULPHUR. | 


Ir ſolution of filver be added to ſolution of 


liver of ſulphur, the nitrous acid of the ſolution 


of ſilver ſeizes the alkali of the liver of ſulphur, 
and the filver i is precipitated With the ſulphur in 


form of a very black powder, which colour pro- 
ceeds from the tarniſhing of the ſilver by — 


ſulphur. 
Ox Coyyer. 


From the perfect metals, we paſs to the im- 


: perfect, and ſhall begin with copper. 


CoprEx, named by the antient chemiſts 
Venus, is an imperfe& meta] of a yellow colour 
with a conſiderable tinge of red, brilliant, and 


| ſhining where it is broke. When rubbed in the 
hands it exhales a diſagrecable odour peculiar 
_ to itſelf; and has a taſte not leſs unpleaſant. 


CoPPER 1s next to gold and ſilver in ductility 


and malleability. It has more elaſticity and 


hardneſs. 
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hardneſs than any of the other metals excepting 
iron 5 and is the moſt ſonorous of all. 4 


Is tenacity it comes neareſt to filver. A cop- 5 
per wire one tenth of an inch in diameter will 


ſupport a weight of 299 pounds four ounces 
without breaking. 


Weicue in the hydroſtatic balance it loſes 
between an eighth and a ninth of its weight. 


Wnxx expoſed to the fire, it reddens long 
before it enters into fuſion ; ; its ſurface becomes 
calcined, loſes part of its phlogiſton, and is 
converted into a thin pellicle which flies off in 
ſcales when the copper cools. This is called 
= ſeales or calx of copper. OED 


Wukx copper is brought to a white he” it 
enters into fuſion; and on cooling gently it takes 
a ſymmetrical arrangement, which declares it- 


ſelf by a peculiar luſtre, and a kind of foliage 
on the ſurface. 


 FLowERs oF COPPER. 


Ir copper be too long ſubmitted to the action 
5 „„ 
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of a wicket. fire, its phlogiſtion © burns, and 
forms a beautiful violet-coloured flame, which 


condenſes into greeniſh grey flowers, called 
flowers of copper. This property of copper to 


burn with a blue flame is uſed to "JF in 


the * of — 


| GLass or CorrRR. 


Tur portion of copper which has loſt its 


5 phlogiſton in the preceding operation enters into 


fuſion in a violent heat, and is converted into | 


aglaſs of a n brown colour. 


REDUCTION or CAlxks op Corrxx. 


Tu calxes of copper, ſuch as the ſeals which 
we have mentioned, are eaſily brought back to 


their metallic form by the addition of ſome phlo- ; 
giſtic ſubſtance. For this purpoſe, ſome Black 


flux and roſin is mixed with ſcales of copper, 


and a violent heat applied to bring the mixture 
into fuſion. When the crucible is cooled, a 


button of copper, poſſeſſing all the properties it 
had before calcination, is found at the bottom. 


5 3 
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CoppER CALCINED BY THE AIR. 


Air acts upon copper, tarniſhing its ſurface, 
and converting it into a green ruſt which i is call- 


ed verdigri 16. 


CoPPER DESTROYED BY WATER, 


Warts alſo corrodes copper. It brings a 


ruſt on its ſurface, which ruſt diſſolves in the 


Water, and gives i it a green tinge. 


T HERE is no liquor or folvene which has not 


an action upon copper. All ruſt it, and reduce 
it to verdigris. | „„ 8 


SoLUTION or Correx IN THE Vrrxiorie 


Acid. 


Corrrx is diſſolved with difficulty in che vi- 
triolic acid: the acid muſt be boiling, and very 
well concentrated, for this purpoſe. The ſolu- 
tion reſembles a coagulum. This, diluted with 


a large proportion of water, forms the ſolution 


of copper. It is of a fine blue, It depoſites a 
7:1 ; 53 cn 
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part of the copper, which has been calcined by | 
een; „„ 


VITRLIOT or CorrER. 


Tx ſolution of copper in the vitriolic acid 
ſet to evaporate furniſhes, on cooling, large 


; EE chryſtals, of a — blue. 


Tui monithc Calt on i HE to the air loſes 


" 2 little of its water of chryſtalization, and be- 
comes tarniſhed on the ſurface. It has an acid, 


_ cauſtic, aſtringent, biting taſte, and a very diſ- 


agreeable metallic flavour. It is called vitriol of 


copper, blue vitriol, or Cyprus Vitriol. * 


Corn DISSOLVED IN THE NITRO US ACID. 


Tx nitrous acid, even when cold, diſſolves 


copper very readily, with conſiderable heat and 
efferveſcence. The ſolution exhales red vapoutrs 


It is commonly called in our ſhops Roman Vitriel, but that 


name is applied by foreign writers to the vitriol of iron. Diſ- 


agreeable miſtakes have ariſen from a want t of attention to this | 


Circumſtance, F: A. 


of 
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of the nitrous acid.* Its colour i is as fine a blue 
AS that of the N 
Tre ſolution of copper in the nitrous acid 
yields only a metallic ſalt in a magma, which is 
not ſuſceptible of chryſtalization, and which 
ſtrongly attracts the moiſture from the air, and 
is reſolved into a liquor. 


CoPPER DISSOLVED IN THE MARINE ActD. 


Tux marine acid does not diſſolve copper well, | 
except when boiling. The ſolution, inſtead of 
the blue colour of the preceding, has agen hue. 


Tun folution, ſet to evaporate, yields noeties 


chryſtals which do not attract moiſture from the 
air. 


* The vapour arifing from the ſolution of copper, and alſo 
of ſome other metals, in the nitrous acid, has lately been a 
good deal the ſubject of inveſtigation under the name of nitrous 
air, in the curious experiments of Dr. Prieſtley. It is naturally 
colourleſs, and only begomes red when mixed with common 
air, which ſeems to preduce a decompoſition in it, It has a | 
remarkable power of diminiſhing the volume of common air, 
ang 608 this in a greater * the pour the air is. J. A. 


Cor- 
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240 METALLIC SUBSTANCES. 
Corryn DISSOLVED By A Renn. 


Aqua Regia diſſolves copper with almoſt as 
much eaſe as the nitrous acid. The colour of 
the ſolution is a blue green, of a middle hue be- 


_ tween that made by the nitrous, and that by the 
marine acid. 


Tuis ſolution yields no faline chryſtals. 
SILVER PRECIPITATED BY COPPER, 


Ir a plate of copper be plunged into a ſolution | 


- of filver in the nitrous acid, it diſſolves, and 
_ precipitates the filver in the ſame degree. This 


. precipitated filver is in Pier, but has all its 
metallic luſtre. 


Tux cauſe of theſe two effects is, 1. That 


the nitrous acid not being able to hold in ſoluti- 
on more than a determinate quantity of metallic 


matter, and having more affinity with copper 
than with ſilver, it lets fall the latter in order to 


take up the former. 2. The metallic luſtre of _ 
the precipitate proceeds from the Jarge proportion 


of 8 N in the copper, which is 
trans- 
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transferred to the ſilver as faſt as it precipitates, 


and is in ſufficient quantity to yo it all its uſual : 
brilliancy. 


Tuis is the method uſed in mints to ſeparate 
ſilver from its ſolvent after the proceſs of parting 
| gold from ſilver. 


Coryrn PRECIPITATED BY AN An5onBeNT | 
EarTH. 


Ir pieces of any kind of abſorbent earth are 
| thrown into a ſolution of copper by any acid, 
the earth diſſolves and precipitates the copper. 
The liquor i is found loaded with a ſalt with an 
earthy baſis, which is different according to the 
different acid employed. 


CoPPER PRECIPITATED BY FIX ED ALK ALI. 


| Fixgp alkali, by virtue of its greater affinity 
with acids, precipitates copper from its ſolution 
in any acid. All theſe precipitates are of a fine 
green, and ſerve for painting in enamel and on 
china. ä 5 


Tuxer precipitates of copper are calxes ſo far 
deprived 
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Apel of their phlogiſton : as to be very diff- 
cult of reduction. 


CoppER CALCINED BY NITRE, 


Ir a mixture of copper filings and nitre be 


heated in a crucible, the phlogiſton of the cop- 
per combines with the acid of the nitre, and they 
are conſumed together with a flight deflagration. 


| There remains in the crucible a calx of copper . 
| with the the alkali of the nitre. 


Tun (eds avs BY by filverſmiths to 


deſtroy a portion of copper with which filver 
was too highly aoyed, and bring the ſilver 0 
its proper ſtandard. 


ENs VENERIS. 


Ir copper plates are ſtratified with ſulphur, 
and calcined, the ſulphur attacks the copper, 


and converts it into an iron- coloured, very eager 
and brittle matter. This is called Ens Veneris, 
or „ calcined by Ae. 


ON 
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Ox TI V. 


Tux, or Jupiter, is an imperfect metal, of a 

whiteneſs approaching to that of ſilver, very 
ſoft, very malleable, and readily extenſible under 
the hammer, and with little or no elaſticity. 


A TIN wire one tenth of an inch in diameter 
ſupports a weight of forty nine pounds and a half 
without breaking. This metal is ſcarcely at all 
. Tonorous when pure. | 


* 


5 Ir is ER lighteſt of all metals. In the hydroſta- 
tic balance it loſes about a ſeventh of its weight. 


Tin, rubbed between the hands, exhales a 
diſagreeable odour peculiar to itſelf, and has a 
taſte not leſs diſagreeable. When bent, it makes 

a little crackling noiſe as if 1 it were mans Þ 


5 Lzaves or TIN. 


Tx has leſs ductility than gold, ſilver, or 
copper ; yet has enough to allow of 1 its extenſion 
Into very thin leaves. 


Tin 
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Tiw EXPOSED To THE FIRE. 


TiN, expoſed to the fire, melts long OLA it 


becomes red. When melted its ſurface is cover- | 
ed with a whitiſh grey powder, which is a por- 


tion of it calcined and deprived of its phlogiſton. | 
5 1 is called calx of tin. 


O continuing the cit. for a conſide- 


rable time, the calx acquires a white colour, 
and a good deal of hardneſs, and is then called 
putty. This is uſed for poliſhing Slabs ſteel, 
and other hard bodies. 


Pager bY = pd wa phlogiſtic matters, 


and urged by the fire, are reduced into tin in its 
: origin form. 


FLOWERS OF Tix. 


IF very pure tin be expoſed to a ſtrong heat in 
a crucible, it calcines as in the preceding expe- 


riments; and a part ſublimes into the upper part 
of the veſſel in form of very white and brilliant 
needles. Theſe are the flowers of tin, | 


RED 


i 
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RED ceux oF T IN. 


Warn the fire has been ruffciently ſtrong in 
the above proceſs, there is found under the flow- 
ers of tin a purpliſh red calx, which has riſen in 
a vegetation, and has the form and 1 of cau- 
lifowers. | | 


 Grass or Tin. 


 BeNEATH this calx is found a part of the calx 
of tin which has entered into perfect fuſion, and 
forms a true glaſs of tin, pure, clean, and tranſ- 
Parent, of a fine ruby or garnet colour. This Dy 
proves, contrary to the common opinion, that 
calx of tin, like the greater part of other metal- 
lic calxes, is capable of entering into fuſion by 
itſelf, and forming a real glaſs. I have aſſured 
myſelf of this fact by repeated trials 


TiN DISSOLVED BY THE Vrrzzoure Acm. 


Tx vitriolic acid Jiſolves tin with ſcarcely 
any efferveſcence, and requires the aid of heat. 
A ſtrong ſmell of ſulphureous acid exhales du- 
ring the e and a quantity of ſulphur i is 

| H | even 
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even formed, which ſwims on the ſurface of the 
liquor. This ſulphur is produced by the union 
of part of the phlogiſton of the tin with the vi- 
triolio acid. The ſolution is of a blackiſh co- 


lour. It depoſites a good deal of calx of tin 


which is ſo far deprived of phlogiſton as to ve no 


longer {0 ſoluble in the acid. 


T CALCINED BY THE NITRous Acip. 


IT Ex nitrous acid does not ſo much diſſolve as 


calcine tin. It attacks the metal with conſide- 


rable violence and impetuoſity, and excites a ve- 


ry great degree of heat and ebullition. The acid 


ſeizes with avidity upon the phlogiſton of the 


tin, and converts it into a very white calx, inſo- 


luble in any acid, and very difficult of reduction. 


| SOLUTION or Tu. m 'THE MARINE Aci. | 


Tae marine acid is the true ſolvent of tin; 


hut it muſt be in a concentrated ſtate, and aided 
dy heat. This ſolution exhales a very ſtrong o- 
d our of and or arſenic. 


As ſoon | as s the marine acid adds upon tin, it 
| loſes 
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loſes its nde colour, and ceaſes to fume as it 


uſually does when concentrated. 


Saur OF Jorrren, OR OF Try. 


Twi 3 of tin in thei marine acid, ſet to | 


evaporate, yields needled chryſtals which do not 


attract moiſture from the air. They are called 


nk F 


Im DISSOLVED | IN Aga Reon, 


* Regia difſolves 1 tin perfectly. Tnis fo- 
lution 8 a great number of phenomena, the 
detail of which cannot be entered into here. I 
ſhall only ſay, that it is ſometimes colourleſs ; 


in other circumſtances, of an amber colour; 
ſometimes of a dingy crimſon ; and ſometimes is 


converted into a fine white tranſparent gelly. 


PRECIPITATES OF TIN. 


ABSORBENT earths precipitate tin from its ſol- 


vent. Fixed alkali does the ſame. From theſe 
precipitates there reſult ſo many calxes of tin, 


and kinds of neutral ſalts, differing from each o- 


H 2 e 
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ther according to the different acid which held 


the tin in n ſolution. 
Gorpxx PRECIPITATE OF Cassius. 


Ir to a ſolution of tin diluted with a good deal 
of water, ſome drops of ſolution of gold are 
added, the mixture preſently acquires a purple 


colour, and in the ſpace of a few days a precipi- 


tate of the ſame colour is formed. This precipi- 
tate of — and tin is employed in painting c on 
| enamel. 


Tin, or even its vapour, inftantly defiroys 5 


al the urges: of 1 and . 
Tin CALCINED BY NITRE. 
TIN cauſes nitre to deflagrate, and a briſk 
flame ariſes during the operation. The tin by 
this proceſs is calcined, and there remains in the 
crucible calx of tin with the alkali of the nitre. 
SULPHURATED Tix. 


Tix combines with ſulphur by fufion. It 
becomes 


— 
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becomes, by this mixture, eager and brittle, and 


is diſpoſed in facets like the broken ſurface of 


Zinc. 


BRONZE. 


CorrEx and tin, melted together in ſuitable 
proportions form what is called bronze, or bell- 
- metal. 


Ti, in combining with copper, communi- 
cates to it part of its fuſibility. The mixture 
of theſe two metals is of greater ſpecific gravity 
than each had ſeparately, becauſe they mutually 

| penetrated each other during their combination. 


Tixxixo or CoPPER. 


Ti applies very well to the ſurface of cop- 


per, and forms a coating which preſerves it from 
ruſt. This is the tinning of copper. In order, 
however, that the proceſs ſhould ſucceed, it is 


neceſſary that the ſurface of the copper ſhould 
be very well and newly cleaned, and that the 


tin ſhould not be calcined by the heat uſed in 
1 . the 
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the opirntion; For this purpoſe, a good deal 

of roſin is mixed with the tin when melted. 
O IRov, F 

Trow, or Mars, is a metal of a livid white 

colour, approaching to grey; it is the hardeſt, 


the moſt elaſtic, and next to platina, the moſt 
Ainneult of fuſion of all the — 


Tri is * only metal which has the property 


bol ſtriking fire either with a 'vitrifiable ſtone, or: 


another piece of 1 iron. 


A to 90d, it is that the particles of which 
have the greateſt tenacity. - An iron wire one 
_ tenth of an inch diameter can ſupport a weight 
of 450 pounds without breaking. 


Ir loſes in water by the hydroſtatic balance 
| between a ſeventh and an eighth of its weight. 


| Ir is ductile enough, when very pure, to be 
drawn out into threads as fine as hair, ſince pe- 
rules have been made of them. 


7 
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Ir is the only known ſubſtance in nature: 
which is attracted by the magnet, and is itſelf 
capable of becoming magnetic, and — 
Iron. : 


b SAFFRON oF MARS. 


| Iron, expoſed to a very violent heat, enters 
into fuſion, but long after it has become red, 


"Wes key in a red heat ſeveral hours with- 
cout being melted, its ſurface calcines, and is 
converted into a reddiſh brown powder, named f 


| 7 8 ſaffron of Mars. | 
Sarrron or Mans PREPARED BY DEW. 


Tux combined action of air and water ruſts 
iron; its phlogiſton is deſtroyed and diſſipated, 
and there remains at length a ruſt, which is 
called ſaffron of Mars prepared by dew.” Iron in 
filings is generally uſed for this purpoſe, as it 
preſents a * ſurface. | 


| MarTial ATriors. 


IRo filings kept under water in a veſſel, and 
Ha: agitated. 
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| agitated from time to time, is at length divided in- 
to particles of ſufficient tenuity to remain a while 
ſuſpended in water. Iron thus divided is called 
martial ethiops. It contains all its phlogiſton, 
becauſe it has had no contact with the external 
air. It is entirely attractible by the magnet, 
and completely ſoluble i in acids. . 


IRON DISSOLVED BY THE VITRIOLIC AciD. 


Tux vitriolic acid, even diluted, attacks iron 
with conſiderable impetuoſity. During the pro- 
ceſs of ſolution, if a candle be brought to the 
mouth of the veſſel, an inflammation is produced 
which cauſes a pretty ſtrong exploſion. This 
_ exploſion is owing to the inflammation of the 
ſulphur which is formed by the union of the 
vitriolic acid with the phlogiſton of the iron, 
a great part of which is reduced to vapours, and 
ſuddenly takes fire on the approach of flame. 


OcuRE. 


| TRE ſolution of iron in the vitriolic acid de- 
poſites, when e ſaturated, a yellow powder, 
| 6 which 
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which is a ealx of iron totally deprived of phlo- 


OY and named ochre. 


nen Vrezzoz, on | Onion Coryrn As, | 


ON evaporating this ſolution, it yields green 


rhomboidal chryſtals, which are called green 


v trol, martial V1 triol, or green . 


Tine telle file, ns to the air, tar- 
1 niſhes, loſes its water of ehryſtalization, * is 
* reduced to a *. poweer. TY 


 Vraor, « CALCINED To WHITENESS. | 


Tru vitriol, ana to the fire, Kqorkes 
through favour of its water of chryſtalization, 
and is reduced to a powder of a dirty white. 


When its water is entirely diſſipated, what re- 


mains is called dried vitriol, or vitriol calcined 
to whiteneſs. 


Corcornan. 


Ir the PE ORR, ht of martial vitriol be ſhed 
further, a part of the ritriolic acid is diffipated 


———— —— ——— 


— 
— ——— —ꝓ— 
— — — 


COVERS — 
— —.— — — — 
2— — - — — 2 
CI Do — — — 
.. —K——— | — — 
—— — — — — — — op tr 
* LOG — —— 2 
DE — — 


1 
— 
7 
4 % 
TS 
'& | 
- 1 
bt + 
: 3 
117 
4 fl 
1 4 
* b 
WJ li 
4 11 
3:8 
1 j 
1 . 
es 
N. 7 
4 * 
1 . 
my} 1 
1 
K. 2 
?! 
4: fy 
111 
1 
; 
1 
A! 
1 
0 * 
% 
15 
i 
"3 ' v 
i 
10 
I 
il 1 
i 
181 
+ 
69 
1 
Pi pr 
9 
0 
1 


of j 
Ll / 
FX 
| | 
fy 
bs © l 
i if 
14 
1 : G 


158 METALLIC SUBSTANCES. 


in ſulphureous acid; and the iron loſes its phlo- 


giſton, and is calcined by the vitriolic acid. 
What remains in the crucible is a calx of iron 


of a high red colour, which {till retains a large 5 
quantity of vitriolic acid, half combined with 


it. This ſubſtance 1 is called colcothar. 


A GREAT part of the vitriolic acid in the col- 


cCiothar is, as it were, in a ſeparated ſtate, and 


in a higher degree of concentration. It attracts 

the moiſture of the air, and reſolves into a li- 

quor ; but does not reunite with the iron, be- 
cauſe this is deprived of phlogiſton. 


Icy Virrolic Act. 


- Wren martial vitriol newly calcined to red- 
neſs is ſubmitted to diſtillation with a violent 
| heat, a vitriolic acid is procured, which is ſo 
concentrated that it congeals on cooling, and on 


that account is named iq vitriolic acid. This 
proceſs is extremely laborious, and requires a 


fire of the utmoſt degree of violence, and long 


= continued, 


waar remains in the retort is A 1 | 
ow 
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which retains ſo much of the vitriolic acid as 
could not riſe during the diſtillation on account 
of its too great adheſion to the earth: of the iron. 


SALT or CoLcoTHAR; 


Ix colcothar be waſhed in water, and the li- 
quor evaporated, it yields by chryſtalization a 
ſalt which has partly an earthy, and partly a 
— baſis. s * is called * N colcethar. et” 


Swarm EanrTH OF Virmor. 


Tux ade whlah remains on the filter after : 0 
ſufficient waſhings of colcothar is of a red co-- 
lour like colcothar. This is a calx of iron de- 
prived of all its phlogiſton and all its acid. It- is 

called ſweet earth of. vitriol. 


Soi urge Aer MADE: KITE. 


8 * - ; ; * 25 


— 


Ix a mixture 1 5 * nin ts diſtilled. 
in a retort, a nitrous acid is. obtained, ,extragr- 
dinarily ſmoaking, and of a deep red colour. Its 
| fumes. are much more red and abundant than 

N H 1 | thoſe : 
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thoſe of Glauber's ſpirit of nitre above-mention- 


ed. This proceſs is alſo more difficult to con- 
duct, and requires many precautions. 


Tux nitrous acid made with colcothar is 
more ſmoking than the other, becauſe it is pro- 
digiouſly loaded with phlogiſten. When a 
vitriol lightly calcined and very dry is employed 
in preparing it, the nitrous acid procured is ſo 
far ſuperſaturated with phlogiſton, that a part | 
olf it forms a ſubſtance which ſwims above the 

acid, and has the appearance of an oil. I have 
in my poſſeſſion nitrous acid prepared in this 
manner and with this fluid on its ſurface, which 

1 have _ about five years. 


wur remains in the retort after this diſtilla- 
tion is a vitriolated tartar, formed by the alkali 
of the nitre, and the vitriolic acid of the colco- 
char. On diſſolving the maſs in water, filtrating, 
and evaporating, chryſtals of genuine vitriolated 
tartar are obtained. There remains on the filter 

a calx of iron deprived of all its phlogiſton. 
| This is uſed to an for poliſhing 25 | 


Ino 
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Iron SEPARATED ' FROM Manrial Vrrxzor. 
| BY FIXED ALKALI, 


| Ir to a ſolution of iron in "hs vitriolic acid, 
| fixed alkali be added, the iron is precipitated 
under a greeniſh colour, which, however, ſoon 
diſappears. On drying it in the open air it acquires 
a reddiſh colour, becauſe it is derived of — 

3 


| Tars precipitate is not attractible by the 
magnet when dried lowly; but it is, when dried 
in an open veſſel, on the fire. When dried in a 
cloſe veſſel, without the acceſs of the air, it pre- 
ſerves all its phlogiſton, is of a black colour, 
is perfectly attractible by the magnet, and en- 
tirely ſoluble i in acids. 


7. HE 19 | 00 from this precipitate 
contains a true vitriolated tartar, formed by the 
combination of the _vitciolic acid and fixed 
alkali. 


Iron REVIVED WITHOUT FUSION. 


Ir a calx of iron not attractible by the mag 
rf „ e 
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net ® put over the fire with-a little oil, or ſome 


fatty matter, it recovers the phlogiſton it had 
loſt, and acquires all the properties of iron, 


without the neceſſity of being melted. 0 It, con- 


ſequently, is iron revived without fuſion. This 

iron, however, is very little ſoluble in acids, 

| becauſe the ſurface of each particle is coated 
with a coaly ſubſtance, Some phyſicians eſteem. 
this preparation a very good medicine. We are 


indebted for it to M. Majault, NE of the 
| yy" ot ha ns at Paris, 


 SarFron or Mako PREPARED WIA 
0 SULPHUR. 


A MIXTURE of equal parts of ſulphur and 
iron filings, moiſtened with a little water, ſwells, 


heats conſiderably, and, when the matters are 
in large quantity, actually inflames. If, after 


the heat and tumefaction are ſubſided, the fire 
be raiſed, the iron is found converted into a 


black earth, which is neither attractible by the 
magnet, nor ſoluble in acids. 


T HE ſwelling and heat proceeding ho this 
mixture are owing to the action of the ſulphur 


upon 
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upon the iron : the phlogiſton of the ſulphur 
flies off; the vitriolic acid combines with the. 
iron, and forms a true martial vitriol, which 
may be ſeparated from the maſs remaining after 
the efferveſcence j is over, by lotion. 


CalcixAT ION diſſipates a great part of the 
vitriolic acid that was united to the iron, and at 
the ſame time deſtroys the phlogiſton of the iron. 
The ferruginous earth remaining is therefore a 
kind of colcothar, but which contains leſs vitrio- | 
lic acid than common colcothar. 


'TRON MELTED BY, SULPHUR. 


| To one of the ends of an iron bar heated to 
a white heat, a roll of brimſtone is applied. 
Both of them drop in tears. In this proceſs, a 
part of the ſulphur is combined with the melted 
iron, and has reduced it to the ſtate of a py- 
rites. This iron is in grains. It is eager and 
| brittle, and its particles are arranged in rays | 
like thoſe of pyrites. ; 


'Tars operation is We ET over a baſon full 
of water, that the Portion of ſulphur which is 
not. 
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not combined with the iron may be immediately . 
_ extinguiſhed, and may not incommode the ope- 
| rator Foy its fumes. | 1 


"Tai calphur falling ieee the water is Saved 
in little drops connected by ſmall threads, like a 


bunch of grapes. It is in the ſame ſtate with 


the /oft ſulphur, mentioned page 83. 
VrrzoL of ion AND COPPER. 


Wurm iron "and copper mined together are | 


: diſſolved in the vitriolic acid, the ſolution fur- _ 
niſnes chryſtals of a beautiful green colour and a 


rhomboidal figure, which loſe part of their water 


of chryſtalization in the open air. This is a bad 


quality of vitriol, and is found in that which 
comes from Germany. 


los 44580LVED IN THE N1TROUS Aw. 


Taz nitrous. aol Ae iron in a good 
deal of efferveſcence and heat. When this ſolu- 
tion is not completely ſaturated, it is of a green- 


iſh colour, but when i ſo, it is of a fine 
orange red. 


ino 
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IRON PRECIPITATED BY ITSELF. 


Wurn freſh iron is added to a ſolution of the 


| ſame metal in the nitrous acid, it diſſolves, and 
precipitates that which was before held in 1 ſolu- 
tion. 


THe cauſe of this is, that the freſh iron being 


provided with all its phlogiſton, the nitrous acid 
ſeizes on it with avidity, and calcines the iron 


as it diſſolves it, letting fall that which it before 


: bh; in n proportion as it t takes up this, - 


- STAHL's MazTIAL 3 TixcTuRE. 


Is to fixed alkali diſſolved in water, a ſolution 
of iron be added, a precipitate is immediately 


formed, which, however, preſently diſappears 
on agitating the mixture, and diſſolves in the 
alkali. This liquor is of a fine red colour. This 


experiment does not ſucceed well but with a ſo- 


lution of iron not ſaturated, and a very pure al- 
kali. If the alkali contains never ſo little 


earth, the ferruginous precipitate only diſſolves 


in very imall quantity. 


— 


SrAEHL's 
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STAHL'S APERIENT SAFFRON or Mas. 


IF an acid be poured to the alkaline tincture 
of Stahl, it combines with the fixed alkali, and 
_ precipitates the iron, which preſerves a fine red 


colour. 


& « 


2 Sarrxox or Mat DISSOLVED IN THE Ni- 


ROS Aer p. 


A0 this Wes of Mars has been 


| highly calcined by the nitrous acid, it is ſtill ſo- 
luble in acids; for which reaſon Stahl prefers it 


to other martial ſaffrons for medicinal uſes, 


Soruriox or IRON BY The Making AciD. 


Tux marine acid diſſolves iron with a good 


deal of facility, but with leſs efferveſcence than 


the other acids. This ſolution is ſomewhat 
greeniſh. 7 


IRON DISSOLVED BY Ac vA REOIA. 


Aqua Regia diſſolves iron with the ſame 


none as thoſe of the fore-mentioned acids. 
Corrkx 


Lt tt as 
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Corrzx PRECIPITATED BY Lax. 


IN ro a folution of iron in a acid a very 
clean bar of iron is plunged. The iron diſſolves, 
and in the ſame degree precipitates the copper, 
which appears with all its metallic luſtre. This 
experiment proves that copper has leſs affinity 
with acids than i iron has. 

Tunis method is uſed ! in mints to ſeparate the 
copper which has ſerved for the precipitation of : 

ſilver. f 


ox CALCINED BY Nuran. 


A MIXTURE of iron and nitre, 1 to the | 
fire in a crucible, detonates, and throws out a 
great number of very brilliant ſparks. This 
mixture is the baſis of ſparkling fireworks. The 
matter remaining in the crucible, walked and 
dried, forms a calx of 1 iron. 


On srzzi. 


Tux pureſt iron always contains a certain 
| portion of ferruginous earth, whieh 1s not com- 
pletely 


_ earth which is intermixed with the ſubſtance of 
the iron, and rendering it itſelf true iron. This 
is effected by expoſing to the fire in a covered 8 
crucible iron bars along with a mixture of animal 
earth and powdered charcoal. The phlogiſton 

of the coal penetrates the iron, revives its ferru- 
ginous earth into true iron, and . makes what 
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pletely metaliſed, and wants a ſufficient propor- 


tion of phlogiſton to become good iron. This 


earth is interpoſed between the very particles of 
the iron, acts there as a foreign body, and pre- 


vents it from having all the ſoftneſs and Aexibi- 


uy 4 of which very pure iron is s ſuſceptible. 


I converting TY to eel, all the buſineſs 


conſiſts in giving phlogiſton to this ferruginous 


8 is nes tel. 


8 


Trurrabe OF. STEEL 


Te a bar of this ſteel be 1 red hot, and "RE 


quenched i in cold water, the particles of the iron 
are fixed by the ſudden cold, and have not time 


to arrange themſelves in the manner they uſually 


do when iron is cooled gradually. 


Tus 
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Tux iron thus tempered is by ſo much the 


more hard, eager and brittle, as it was hotter 


when quenched. When the ſteel is too brittle, 
it is ſoftened by rubbing it dry upon a hard body 


ſo as to heat it a little, or by . it in hot 


_— | 


Wuirs [xox 


Ir a thin and well ſcraped i iron plate be plunged - 
in melted tin, the ſurface of which: is covered 
with ſuet, the iron comes out coated with tin, 


and is then called white iron. The manufac- 


turers in this branch expoſe the iron well cleaned 
to the vapour of ſal ammoniac, that the tin may © 


- apply better to its ſurface, 


PRUSSIAN BLUE. 


| Tas is iron coloured blue 5 a phlogiſtic 


matter. The proceſs by which it is made re- 


quires ſeveral previous preparations, which we 


ſhall firſt men | 
PatocrsmIcareD ALKALI. 


Pix ED alkali and ox's blood, or ſome other 


animal 5 
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animal matter which contains no more earth 
than this, are /calcined together in a crucible. 
The veſſel is kept on the fire till the matter no 
longer emits fumes; it is then removed, and 


when cooled the product is phleg: ifticated alkali, 


proper for making Pruſſian blue. 


Lr or PMLOGISTICATED ALK AL I. 


Tux alkali thus prepared is put into boiling 
water, to diſſolve all its ſaline matter. The li- 


quor is filtred, and a phlogiſtic alkaline lye is 
obtained, of an amber colour, and with a ſlight 


ſcent of peach bloſſoms when well charged with 


* matter. 


PREPARATION OF THE BLUE. 


A $0LUTION of martial vitriol, and a ſolution 


of alum are put together in a large glaſs, and 


the phlogiſtic alkaline lye is poured to them. 


An efferveſcence immediately ariſes, and a green- 


1th precipitate is thrown down. The liquor is 
filtered in order to get the precipitate by itſelf, 
which is collected and put into a glaſs cup. 


Mt, | 
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thus obtained, it immediately acquires a fine blue 


colour. This is called the brightening of Pruſſian 


blue. After ſtanding four and twenty hours it 


is diffuſed in a large quantity of water to waſh 
off the ſaline particles, and then — This is 


the Prufſia an blue. 


Titer oF PRUss IAN BLUE. 


| DvninG the calcination of the fixed alkali 
with the blood, the alkali becomes loaded with 
a great quantity of phlogiſtic matter. All the 


alkali, however, is not ſaturated with it; a a part 
ſtill remains in a pure ſtate, 


Tue alum-i is not at all neceſlary in making 


Profil blue. It only ſerves, by the whiteneſs 
of its earth, to diminiſh the intenſeneſs of the 
13 colour ; as will e be proved. 


Wan the e alkaline lye is mixed 


with the ſolutions of alum and martial vitriol, 


the pee enge is of three kinds; 1. The 
earth of the alum precipitated by that portion 
A alkali which | is not eee 3 2. A por- 

: tion 
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tion of the i iron of the vitriol, not 3 into 
Pruſſian blue, and which is alſo precipitated by 
the unphlogiſticated part of the alkali; 3. A true 


Pruſſian blue, formed by a portion of the iron 
of the vitriol, precipitated by the * 
matter contained 1 in the alkali. 


Tars latter brit does not appear of a 


blue colour as ſoon as it is formed, becauſe it is 
mixed and confounded with the other above- 
mentioned precipitates ; but it becomes ſenſible 
on the addition of the marine acid, which diſ- 
ſolves that portion of precipitated iron which 


is not converted into Pruſſian blue. This acid 


has little or no effect on the earth of the alum; 
and does not diſſolve the leaſt particle of the 
Pruſſian blue already formed, which is not acted 


upon by acids. 


be 4 proceſs, two decompoſitions and 
two new combinations are effected. It is there- 
fore an example of the double affinities which 
we mentioned as being produced by the mixture © 
of four bodies. 


Nrrruzn the vitrilic, nor any other acid: 
| ſingly, 


\ 
1 
: 
8 


* METALLIC SUBSTANCES. 169 


ſingly, has any action on the phlogiſtic or co- 
louring matter combined with the alkali ; nei- 
ther has iron, ſingly, any action on it, nor is 
more capable of ſeparating it than an acid. But 
the united affinities of the iron and acid act to- 
gether on the compound of alkali and phlogiſton : 
the iron ſeizes the colouring matter, with which 
it forms Pruſſian blue: the vitriolic acid, ſet at 
liberty, combines with the fixed alkali, and 
forms with it a vitriolated tartar. This is the 
theory of Pruſſian blue given by M. Macquer 
in a paper printed among the Memoirs of the 
Academy. His reſearches on this ſubject, and 
the theory he has deduced from them, may be 
regarded as a maſter-piece in their kind. 
IT follows, from what we have juſt ſaid, that 
without alum a Pruſſian blue may be made which 
ſhall not require brightening. This happens 
when that portion of alkali which is not phlo- 
giſticated is ſaturated with an acid. For this 
curious experiment we are alſo indebted to M. 
: Macquer' s Memoir, 


©  PrRUSSIAN 
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 PrvussIAN BIUE WITHOUT ALUM, WHICH 


= 


DOES NOT REQUIRE BRIGHTENING. | 


| Sour phlogiſtic alkaline he i is put in a AY 


and an acid of any kind is dropt in till no fur- 
ther efferveſcence is produced ; and the liquor 
is then poured on a ſolution of martial vitriol. 
A fine Pruſſian blue that needs no brightening 


is inſtantly formed. The cauſe of this is that 


the phlogiſtic lye does not now contain a ſuper- 
abundant alkali which may throw down a yellow 


precipitate of iron from the vitriol. The pre- 


cipitate is now a pure Pruſſian blue. 


DcourosrrION of PRUssIAN BLUE. 


| Acips have no action upon Pruſſian blue, 


but alkalies decompoſe it, by attacking its 
colouring matter. Fixed alkali loads itſelf 


with this matter to the point of ſaturation, and 


then does not act any longer on Pruſſian blue, 
or affect its colour. What remains after the 
extraction of the blue colour is iron deprived of 


its colouring matter. 


Ex Ai- 


E; 
T 


q 
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ExaninArtion OF Arxatts SATURATED WITH 
THE COLOURING MATTER OF PRUSSIAN BLUE. 


Tris liquor has not the alkaline taſte. | 


Ir does not efferveſce with acids. 


Ir does not change the blue j juices of vegeta« 


les to OW 


I does not precipitate the earth from ſale 
with: an earthy baſis. 3 


Ir precipitates iron from a ſolution in any 


acid in form of a very fine Pruſſian blue. 


Ir precipitates all metallic ſubſtances from 


their ſolutions in any acid, under different co- 


lours, which are peculiar to each of them. 


Wr are indebted to Mr. Macquer for all theſe 
experiments and diſcoveries concerning * 1 8 


ture of Pruſſian blue. 


On Lzap. 1 
. 
Le or Saturn, is an imperlect metal, of a 
1 2 _ whate 
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white colour with a bluiſh tinge. It has a taſte 
and ſmell peculiar to itſelf. Weighed in water 
it loſes between an eleventh and a twelfth of its 
weight. A leaden wire of a tenth of an inch 
diameter is only capable of ſupporting a weight 
of twenty- nine pounds and a quarter without 
* 


1 is * ſofteſt of all the metals.” It is 
not ſenſibly elaſtic. It extends eaſily under the 


hammer, and is beat into thin leaves. 


Air and water act upon lead and tarniſh it, 


Its ſurface becomes covered with a whitiſh pow- 


der, which is nothing but the lead itſelf calcined 


by the air / nd water, 


Carx or Leap. 
L AVD, expoſed to the fire, enters into fu- 
ſion long before it is red hot. When melted, 


its ſurface acquires a pellicle which is reprodu- 
ced as faſt as it is taken off. This pellicle i is the 


calx of lead. 


Mas \ 


al 
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M as$s1corT. 


CALX of lead, expoſed to a red heat, is more 


| and more calcined, acquires at firſt a pale yellow 


colour, and at length becomes of a deep aurora 


/ ellow. In this ſtate it is called Maſſicot. 


MIN IVM. 


Massrcor, calcined in a reverberatory furnace 


with a heat not ſufficient to melt it, has its colour 
continually heightened, and acquires at length 
a fine red, approaching to that of vermilion. ; 
It is then called red lead or minium. | 


 Mass1coT expoſed to a more intenſe heat 


ſuffers a ſemi-vitrification ; its particles con- 
crete into ſmall thin ſcales which ſtill. preſerve 
their red colour ; 3 — it then bears the name of 5 
| Litharge. 7; 


GLass or Leap. 


LIrARCE or Minium, expoſed to the fire 5 
in a crucible, enter into fuſion, and are con- 
I 3 : verted 
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verted into glaſs; but this glaſs has ſo much 
action upon earthy ſubſtances that it N 


the crucible, and eaſily eſcapes Og. 
pores. 


To obviate this inconvenience, the calx of 


lead is mixed with vitrifiable earths, on which 


it exerts its action, facilitating their vitrification. 
The mixture brought into perfect fuſion forms 


a very tranſparent glaſs, called glaſs of lead. 


| Repvuction or CaLx ann GLass or Leap. 


ALL the calxes, and even glaſs of lead, melt⸗ 
eld in a crucible with ſome fatty matter, reſume 
the phlogiſton which they had loſt, and are re- 


vived inta lead, 


| SoLUTION oF LEAD IN THE NxrRous Acip. 


Tux nitrous acid, 5 diluted with water, diſ- 
: ſolves lead very eaſily. The ſolution is Clears. | 


limpid and colourleſs. 


SarurN INE NI TRE. 


Tur ſolution of lead in the nitrous Leid fur- 
| 7 niſhes, - 


4 
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niſhes, on chryſtalization, a falt of a dead 


white, called ſaturnine nitre. This ſalt decrepi- 

tates violently, and inflames, vhen expo- 
ſed to the fire in a crucible, without requi- 

ring the immediate contact of phlogiſton. 


The cauſe of this is, that the lead, al- 
though combined with the nitrous acid, till 
retains a conſiderable portion of phlogiſton ; 


acid, 


VIrRIOL or LEAD. 


Ir to a ſolution of lead in the nitrous acid, the 
vitriolic acid, or any ſalt containing it, (vitrio- 
lated tartar, or Glauber's ſalt, for example,) be 


added, this acid diſpoſſeſſes the nitrous acid, and 


ſeizes the lead, falling down with it in form of 


a white powder, which is called vitriol of lead. 


This ſalt precipitates, becauſe it 1s little ſoluble | 


in water. 
PLumBum Coxxzuu. 


Is toa ſolution of tad in the nitrous acid, 


marine acid, or any neutral containing it, be - 
added, a white precipitate in form of a coagu- 


lum is immediately produced. This has the 


14 1 name 


which nee the — * the nitrous 
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| name of Plumbum Corneum, becauſe, when melted 


in a crucible, it acquires on cooling the tranſpa- 


rency of horn. It is entirely ſoluble in water, 


and the liquor on evaporation yields little nee- 


dled chryſtals. 


MAGISTERY OF LEAD. 


Ix to a ſolution of lead fixed alkali de add: :d, 


it ſeizes on the acid, taking the place of = | 
lead, which falls down in a white poweer, 
named mag iAery f lead. 


Seven Chemie t that water dy elf will 


precipitate lead diſſolved in the nitrous acid; 


but this only happens when the water employed 

is loaded with ſelenites, in which caſe it is the 
vitriolic acid, and not the water, that effects the | 

EY precipitation. 


ARTIFICIAL ORE OF LEAD, 


_ LxaD and ſulphur, melted together in a cru- 


cible, unite, and form a black, eager, brittle, 


flaky ſubſtance, which docs not melt till after 


1 
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it is red hot, This i is called ſulphurated lad, or 
artificial lead ore. 


AXOTHER COMBINATION oF SvLenun WITH 
| _ Leap. 


WEN ſulphur in powder is thrown upon 
melted lead, and the mixture ſtrongly agitated, 
it forms a black, ſomewhat ſcaly powder, called 
plumbum uſtum, or lead mineraliſed by ſulphur. 


LEAD CALCINED BY NITRE. 


Ir lead and nitre are melted together in a cru 
eible, a ſmall obſcure detonation takes place, 
and the lead | is reduced to a reddiſh calx. 


Wurrz ENAMEL. 


A MIXTURE of cal of lead, calx of tin, ſand 
and alkaline ſalt, brought into fuſion by a ſtrong 


heat, forms a glaſs of an opake white, * 
is called enamel. 


Tux white colour of this kind of glass pro- 
eceds. from the calx of tin, which being very 


I 5 refractory 
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refractory, and not fuſible even by a violent 
heat, is only interpoſed in form of a fine pow- 
der between the particles of the glaſs. 


| CUPELLATION or SILVER BY LEAD. 


Tux facility with which lead is reduced to a 
calx or glaſs, cauſes it to be uſed as a medium 
for promoting the calcination and vitrification of 
the imperfect metals which happen to be mixed 
25 with Sold and lilrer. 


Fon example ; when ſilver is alloyed with 
copper, it is melted with lead in a flat ſhallow 
| crucible, made with the powder of calcined 
bones, which is called a cupel. A fire is made 
ftrong enough to calcine and vitrify the lead. In 
this ſtate it vitrifies the foreign metal mixed with 
the ſilver, and cauſes it to be imbibed with itſelf 
dy Gs * 7 

Tux amo as if it were wet while in the 
furnace. During the time of the proceſs, a ro- 
tatory motion is obſerved proceeding from the 
centre to the circumference of the melted metal. 
This motion ceaſes when there is no more lead 

| | | | © 


6 
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to be calcined; and at the ſame inſtant che ſilver 
appears more brilliant and ſhining. This inſtant 
is called the lightning or fulguration. The cupel 
is then taken from the fire, and the ſilver in it 
is called cupelled ft r. Y es | 


SMWVER EXTRACTED FROM LEAD: 


Turk is very little lead which does not con- 
tain a minute portion of ſilver, and ſometimes 
of * Ss 


'To aſcertain this, a certain quantity of kad 
is ſubmitted to the cupel, and there remains, af- 
ter every operation, from the thirtieth of a grain 
to a grain of the precious metals, to the ounce 

of lead. The Aſſayers of gold and filver term 

this product from lead. the witneſs ; becauſe, in 
their operations, it is put into the ſcale on the 
tide of the weight, in weighing cupelled filver, 
in order to ſubſtra with exactneſs what the lead 
has left in cupelling the _ | 
h . FN 


ON Mencuny. 


- Manevan 1 or Qui wer! is a metallic matter 
| 16 always 


180 METALLIC SUBSTANCES. © 


always fluid, or at leaſt not loſing its Auidity 

without an exceſſive degree of cold. Although 
fluid, it does not wet or moiſten like other liquids; 
it only moiſtens and adheres to thoſe metals 

with which it is capable of uniting. 


Mercury, by reaſon of its fluidity, forms a 
ſeparate claſs among metallic ſubſtances. It has 
all their general properties, and differs from them 
only i in JASPER to ſome of i its 3 n 


. has the whiteneſs and beilliancy of 
Alver. 


Ir admits of being divided with extreme faci- 
lity. Its globules always affect a convex figure 
when it is not applied to ſome metallic ſubſtance 
with which it can unite, It has the metallic 
opacity. | 3 


Warn weighed i in water, it loſes about a chir- 
tenth of its weight. 


MERcuRy 8 attract duſt. When left 
in the open air its ſurface is inſtantly covered 
with the little bodies that float in the atmoſphere. 
| XY; | | | ON 
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On January 6, 1760, there was a cold at 
Fee which cauſed Reaumur's thermometer 
to deſcend about 33 degrees below the freezing 

point. The opportunity of this natural cold 
was taken to excite a greater artificial cold; and 
by ms og of ſmoking ſpirit of nitre 
and pounded ice, which was of the temperature 
of the place, the thermometer was brought down 
to 186 degrees below the freezing point. + After 
this it was perceived not to vary. The ther- 
mometer was broke, and the mercury was found 
fixed. Several ſtrokes of the hammer were given 
to its convexity, by which it was flattened like 
a piece of lead without ſplitting or cracking; but 
as ſoon as it began to loſe its intenſe cold, it rey 
turned to its uſual fluidity. 


Ts is a very intereſting diſcovery both with 
reſpect to Phyſics and Chemiſtry; but ſtill more 
ſo to Alchemy. The artiſts in this branch have 
a fine field _— for 3 to cake away 


* . to about 60 a below the freezing ro, or 28 
below o, of Fahrenheit's, | 


Fs EquarL to about 338 below the freezing point, or rob | be- 
low o, of Fahrenheit t 8. | 


: FE 


182 METALLIC SUBSTANCES. 


from mercury this ſuperabundant central fire, 
(if I may uſe the expreſſion) which gives it its 
| Laaber 80 e it e in fuſion. 


Mencunv PRECIPITATED PER SE 
: Arr and water have no action upon mercury. 


Ir it be expoſed in a flat veſſel to a very long 
continued heat, its ſurface calcines, and is con- 
verted into a red, ſhining, ſcaly powder, called 

mercury ee, per fe. 


"Tas operation is very tedious, laſting even 
for years. Only a ſmall quantity can be put into 

a2 ſingle veſſel; on which account it is proper 
to ts oy them when we want to get a. * 
deal. 


| Vrrzzor OF n FOR MAKING Tos 
BITH MINERAL, 


To mercury in a retort double i its weight of 
oil of vitriol is added, and the mixture diſtilled. 
There paſſes over a little vitriolic acid, which 

is become ſulphureous by combining with the 
phlogiſton of the mercury. The ſaline maſs re- 
maining in the retortis chryſtaline and very white. 


It 
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| TT is a compound of mercury and vitriolic acid; 
and 1s called vitriol 1 mercury. 


ToungIrH MINERAL. 


Ir vitriol of mercury be diffuſed in a large 


: quantity of boiling water, a very heavy precipi- 


tate is immediately formed, of a fine bright yel- 
low colour. This precipitate waſhed and dried 
bears the name of yelin precipitate or turbith mi- 

neral. | 


| Yau ow PRECIPITATE OF Mzxcuay MADE 


BY FixgD ALKALI. 


| Dvnixs the lotion of the vitriol of mercury, 


a part of the ſaline maſs diſſolves in the water. 
If fixed alkali be added to this liquor it ſeizes the 


vitriolic acid which held the mercury in folution, 


and throws down a precipitate of a yellow co- 


lour, but a good deal paler than the preceding. 


TuRBiTH MINERAL CHRYSTALISED.. 


IF, inſtead of pouring fixed alkali into the 


water which has waſhed vitriol of mercury, it be 


evaporated 5 


| durable. 
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8 evaporated and chryſtaliſed, it furniſhes a fat i in 
little needled r x 


Mexcury DISSOLVED IN THE Nrraous Ach. 


Tux nitrous acid diffolves mercury with effer- 
veſcence and heat. The ſolution is almoſt co- 


lourleſs. 


MERCURIAL NITRE. | 


ON chryſtalifing this lation; it yields a calt d 


figured in long needles, which melts on burning 


coals, much in the ſame manner as lunar chry- 


als. 


CorPPER WHITENED BY MERCURY. 


WHEN a piece of copper is plunged into a ſo- 


lution of mercury in the nitrous acid, the copper 


diſſolves, and precipitates the mercury, which 
fixes upon its ſurface, and forms a kind of ſil- 
vering, of conſiderable brillianc 75 but not very 


RED 
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% . 


Rep PRECIPITATE. 


Tre ſolution of mercury, or the falt to which 
we have given the name of mercurial nitre, after 
being dried and calcined in a matraſs, loſes al- 
moſt all its acid. The remaining maſs takes at 
_ a yellow colour, and then a pretty deep fine 

In this ſtate it is called red precipitate. 
This preparation retains a certain portion 


fo of nitrous acid. 


8 


| Toxbirn MINERAL OBTAINED BY THE MIX- 
TURE OF oo goes WITH A SOLU=_ 
T10N OF. Mencunv IN THE NiTRovs AciD. = 


5 Ir folution of dey bs the nitrous acid be 
poured to a ſolution of Glauber's ſalt, vitriolated 
' tartar, or any vitriolic ſalt witk an earthy baſis, 
a white precipitate is immediately produced, 
which, however, becomes of a very fine yellow 
on waſhing it in water, h 


In this experiment, two decompoſitions and” 
two new combinations are effected. The nitrous 
acid quits the mercury to unite with the alkaline 
baſis of the Glauber's ſalt or vitriolated tartar, 
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or the earthy baſis of the earthy vitriolic ſalts. 
The vitriolic acid of theſe ſalts unites with the 


mercury, and forms a vitriol of mercury, which 
precipitates, becauſe it is ſoluble only in a large 


proportion of water. When the mixture is dif- 


fuſed in a ſmall quantity of water, the precipi- 


tate is white, becauſe the vitriolic acid is ſtill 
united to the mercury. But when the precipita- 
tion 1s made in a large quantity of water, or the 
precipitate is waſhed, it appears of a yellow co- 


lour, becauſe the vitriolic acid quits the mercu- 


a to unite with the water, 


: Tun liquor that forims above retains, how- 


ſtals of mercurial vitriol, which are diſpoſed in 


needles. Theſe ghryſtals, waſhed in a good deal 
of water, loſe more and more of their acid, and 
furniſh a turbith mineral ſimilar to the preceding. 


_— 


MERCURY PRECIPITATED FROM THE Nrrzous 
AC1D By FIXED ATE ALI. 


Ix fixed alkali be added to a ſolution of mer- 
cury in the nitrous acid, the mercury is precipi- 
- tated. 


ever, a ſmall quantity of mercury in ſolution. 
By evaporation and chryſtalization it yields chry- 
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tated | in form of a brick- duſt coloured powder. 
The powder is waſhed and dried. Its red colour 
proceeds from the great quantity of phlogiſton 
which the alkali contains, and which paſſes to 
the mercury. 5 . . 


WHITE PRECIPITATE OF MERCURY. 


War marine acid, or a ſolution of ſea-ſalt, 
is poured into a ſolution of mercury in the ni- 
trous acid, a white precipitate 1s n 

thrown down 1 in Tort of a EN 5 


Tus precipitate is a falt of little ſolubility 
in water, compoſed of the marine acid and mer- 
cury. On this occaſion, the mercury quits the 
nitrous acid to unite with the marine, with 
Which it has a greater affinity. If ſea-falt be 


uſed inſtead of its acid, the nitrous acid unites 


with the marine alkali, and forms with it qua- 
drangular nitre. 


CoRRoslve SUBLIMATE, 


A POWDER compoſed of equal parts of martial 
viel, ſea-ſalt, and mercurial nitre is put in a 
matraſs, 


— Re res 
— on AI rr OO Ire 
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matraſs, and expoſed to the heat of a ſand bath. 
Several decompoſitions take place. The nitrous 
acid of the mercurial nitre evaporates : the vitri- 
olic acid of the martial vitriol decompoſes the 
ſea- ſalt: the acid of the ſea- ſalt attacks the mer- 
cury, and ſublimes with it to the upper part of 
the matraſs in form of a white ſemi-tranſparent 
ſalt. This falt is in long needles when the fire 
has been moderate, but in a very white maſs 
when it has been ſomewhat ſtronger. The maſs, 
d which i is a compound of marine acid and mercu- 


ry, is called corroſive ſublimate, and is one of the 7 
. moſt violent poiſons, | 


Carre MORTUUM OF CORROSIVE SUBLIMATE. 


THERE remains at the bottom of the matraſs 
after the ſublimation of corroſive ſublimate a a 
reddiſh brown, very compact maſs, which con- 
tains the iron of the martial vitrial, and Glau- 
| ber? $ alt. a 


_ AFTER waſhing the reſiduum in water, the 
Glauber's ſalt is obtained by chryſtalization. 


 Dvurins the lotion, a reddiſh brown powder 
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18 ſeparated, which is the | iron of the vitrio! de- 


prived of all acid and phlogiſton. It is of the 


CD ſame nature as that which 1 we have named ſweet 
| earth of vitriol. | 


_ Maxcurivs DuLcis. 


 Connrosrvs ſublimate is a metallic ſalt with a 
ſuperabundance of acid: it does not attract moiſ- 


ture from the air; it diſſolves entirely, but diffi- 


cultly, in water; it turns red the blue juices of ; 
vegetables, which proves its having a ſuperabun- 


dance of acid. It is in a ſtate capable of receiv- 


ing an additional quantity of mercury, which it : 


does 1 in the proceſs for mercurius dulcis. 


Ix four parts of i ſublimate are tritu- 


rated with three of running mercury, the ſuper- 


abundant acid attacks and facilitates the ex- 
tinction of the mercury, and the mixture ac- 


quires a grey colour. This mixture is ſublimed 
in the ſame manner as in the firſt operation. 
The product is ſimilar to corroſive ſublimate, 
but perfectly neutral, containing a much greater 

quantity of mercury. It i is ſublimed twice more, 


after 
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water contains. 


after which it forms what is called mercurius 
dulcis, or aguila alba. 


MERcuRIal PANACEA. 


| Mercurivs dulcis, pulveriſed and ſublimed 


nine times more, is called mercurial panacea. 
Mercurius dulcis and panacea are much leſs ſo- 
luble in water than corroſive ſublimate. They 


have neither taſte, nor any corroſive quality, 


| becauſe, in theſe compounds, the marine acid i is 


* ſaturated with mercury. 
Puig apemc Ware, 


IF a little ſolution of corroſive ſublimate be 


poured into lime water, ' a precipitate of a 
yellow colour is thrown down. This is not ſe- 
parated from the liquor, which is called phage- 


denic water. T he precipitate is formed by the 


alkaline ſubſtance in lime water; and it is yel- 


low, becauſe of a little Phlogiſton which the lime 


CoR- 
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CORROSIVE SUBLIMATE DECOMPOSED BY FIX- 
8 ED ALKALL, © 


Ir foied alkali be added to a ſolution of corro- _ 


five ſublimate, the mercury 1s precipitated in 
form of a brick-duſt coloured powder. 


ZTHIOPS MINERAL MADE WITHOUT FIRE. 


Two parts of ſulphur and one of mercury, 


triturated together in a glaſs mortar, combine, 


and form a black powder, called æthieps mineral. 


Arniops MINERAL PREPARED BY FIRE. 


To melted ſulphur an equal weight of mercu- 
ry is added: a combination between them is pre- 
ſently effected; the mixture is ſtifred, and there 


_ rel ults a black maſs, which is afterwards reduced 
to powder, This is a ſecond manner of prepar- 


ing the æthiops. Some authors recommend ſet- 


ting the mixture on fire with a view of conſum- 
ing part of the ſulphur; but by this means a 
great part of the mercury is alſo diſſipated. 
ARTIFICIAL CINNABAR, 


Ir either of the æthiops above-mentioned be 


expoſed 
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expoſed to the fire in a matraſs, a more intimate 
combination takes place; the mixture ſublimes 
to the upper part of the veſſel in form of a very 
deep reddiſh-brown maſs. I have remarked that 
this matter requires one or two more ſublimati- 
ons to be made perfect cinnabar.. 


/ 


VERMILION. 


CrxNABAR ground upon a porphyry loſes a 
good deal of the intenſeneſs of its colour, and be- 
comes of a fine ſcarlet. It is then uſed Io 

; painters under the name of vermilion. 


Mercury 1 FROM CINNABAR. 


IF a mixture of 3 iron filings and cinnabar in 
powder be urged by the fire in a retort, the mer- 
cury of the cinnabar comes over into che receiver 

in its original form. 


TERRE remains at the bottom of the retort, in 
this proceſs, a fulphurated iron, formed by a 
combination of the i iron | with the ſulphur of the 

cinnabar. , 


SMORING 
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suox ine Liquor or | LiBavies, 


Connogrvs ſublimate i is capable of being de- 


compoſed by tin. If a mixture of theſe two 


ſubſtances be ſubmitted to diſtillation, the ma- 


rine acid of the corroſive ſublimate quits the 
mercury to unite with the tin. The liquor that 
comes over is a very concentrated marine acid, 
| which condenſes difficultly in the receiver. It 
contains a little tin in ſolution ; and emits very 
| thick white vapours. It is called the ſmoking. 


liquor of Libavius. 


8 Borrzn or Tix. 


Ta the cloſe of the diſtillation of the 
ſmoking liquor of Libavius, there ariſes to the 


vault of the retort a ſolid ſublimate, compoſed _ 
of tin and marine acid, which does not emit 


fumes. This me be named Kun baer of tin. 


Mazcuny. REVIVED FROM CORROSIVE 
© SUBLIMATE, 


Tax fire employed in the foregoing proceſs, ; 
being very gentle, is not capable of bringing o- 
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ver the mercury. It is found at the bottom of 
the retort, under its natural form, but mixed 

with ſome portions of tin, from which it may be 

ſeparated, and obtained very pure, by diſtillation. 


| Amaicam of MERCURY and Gold. 


Mercury unites with gold with great facility, 
and forms with it a compound called an amal- 
gam. This is uſed for the WIE called or 
moulu [ ns 885 1 


| AMALGAM oF Mercury AND S1LVER; 


Manconr DE with fins in the ſame 
manner, and their union ſerves to make the ſil- 
vering called argent bach [ minced fitver. ] 


Aiatoan or Makcbnr Aub Ti. . 


Mercury and tin combine in all kinds of 
proportions. Of this mixture, balls are made 
for purifying water. An amalgam of the ſame 
| kind is alſo the matter uſed for ſilvering looking- 
glaſſes. The method of doing this, is to lay 
tin leaf upon a very clean piece of poliſhed glaſs, 

placed 
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placed exactly horizontally ; over which mer- 
cury is poured to the height of about half an inch. 


The whole is left in this ſtate for a certain time; 
after which one ſide of the glaſs is raiſed ſo that 
the greateſt part of the mercury, which is not 
converted into an amalgam with the tin, may : 
run off. The glaſs is then diſpoſed ſo as to 


finiſh the draining of the mercury, The amal- 


gam remains adherent to the gals by immediate 


contact, 


Anvon Diana, OR THE PH1L050PHICAL 
TREE. 


Ix a ſmall piece of Aer a of mercury and 
filver be put into a ſolution of mercury and filver 
mixed and diluted in water, there ſprings, ſome 
time after, from the amalgam, a little filver 


| ſhrub, which is not always of the ſame form. 
This vegetation is a mixed chryſtalization of 
ſilver and mercury, Which appear with their 


metallic luſtre. 


7 On Wente OF AN TIMONx. 


REGULUS of Antimony is a ſemi-metal of a 
. brilliant 
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: brilliant white like that of filver. It has the 
opacity, weight, and fuſibility of metals; but 
it wants ductility, malleability and fixity: it 
conſequently is of the number of the vous that 
we e have named e 


WeEIGHED in water it loſes a a of its 
weight. | 


Ir does not melt til; a little time aſter being 
red-hot. 


 SiveRy FLowERS OF RecuLys OF 
ANTIMONY. 

WHEN regulus of antimony is ſubmitted to a 
violent heat in a pretty deep crucible, it is redu- 
ced to a calx. This calx becomes more and 
more calcined by the action of the fire, and ſub- 
limes in needled, ſilvery white flowers. Theſe 


are called þ; tvery flowers, or ſnow, of regulu of 
antimony. 


ALL the regulus is thus converted into flow- 
ers. Theſe are ſoluble in boiling water, but in 
"__ ſmall quantity, and wy difficultly. 


Tarst | 


Ys 
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Tusk flowers ſhould be conſidered as a calx 


of this ſemi-metal They are reducible into 
regulus by the addition of phlogiſton. Fn 


Ox AnTIMONY. 


Ax riuoxv is a mineral compoſed of nearly 
equal parts of ſulphur and regulus. It is ſeldom | 
that this combination is made artificially, - as 


nature furniſhes it abundantly ready formed. 


This mineral is the ore of regulus of antimony. 


| It is of a grey ſlate colour, approaching to that 


of lead. It is diſpoſed in Joon ſhining needles, 
eaſy to break. 


FIOwWERS oF ANTIMONY. 


ANTIMONY, expoſed ſingly to 3 ; 


cloſed veſſels, as, for example, in aludels, ſu- 
blimes entire, and is converted into differently 

coloured flowers. Theſe are what is called or- 

ers of antimony. They have more or leſs of an 


emetic quality, in proportion to the degree of 


beat by which they have been raiſed. Their eo- 
lour proceeds from the ſulphur, which ſublimes 
with the flowers of the reguline part. 


1 REGu- : 
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Reovrus OF hr, SEPARATED FROM | 
ANTIMONY. 


A MIXTURE of antimony, tartar and nitre is 
thrown by ſpoonfuls into a crucible previouſly 
made red hot. A great detonation takes place 
each time. This muſt be. ſuffered to ceaſe be- 
fore freſh matter 1s added. When the whole is 
put into the crucible, the fire is raiſed in order 
to bring the matter into fuſion. The crucible is 
then taken from the fire, and broken when grown 
cool. A metallic button is found at the bottom, 
which preſents a ſtarry ſurface when the regulus | 
has been well melted. 


„ ms regulus is covered with ſcoriæ, of which 
we hall preſently take notice. 


| Taz nitre, in this proceſs, detonates with the 
tartar and the ſulphur of the antimony. The 
tartar, in burning, yields a coaly matter, which Es 
gives phlogiſton to the regulus, and facilitates its 
union into a maſs. The tartar and nitre, after 
their Teflagration, furniſh a fixed alkali, which 
diſſolves a little of the ſulphur of the antimony, 

and forms a true liver of ſulphur. 


F 
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Tas liver of ſulphur holds in ſolution a cer- 
tain quantity of regulus ; and it is this mixture 
which forms the ſcoriz that ſwim above the re- 
gulus. The ſtar upon the ſurface of the regulus 


proceeds from the ſymmetrical arrangement 
which the metallic a ne take an their 
union. | 


GorpEx SULPHUR OF ANTIMONY, EXTRACTED 
FROM THE Scan OF REGULUs oF Ar- 
MON Y. Ry 


TAE ſcoriæ of regulus of antimony contain, | 


as we have already obſerved, liver of ſulphur, 
which holds ſome regulus in ſolution. If this 
matter be boiled in water, and after filtration of 
the liquor, an acid of any kind be poured to it, 
an efferveſcence is produced, and an odour of 


rotten eggs ariſes, as on the precipitation of 
common liver of ſulphur. At the ſame time 


a red precipitate is thrown down, which, after 


waſhing and drying, forms what 1 is called golden 
A of . 


MARTIAL REGULUS OF ANTIMONY. 


 SevgRAL metallic fibRances: have a greater 
K4 1 affinity 
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affinity with ſulphur than regulus of antimony 
has; and by means of this property are very fit 
for ſeparating the regulus from the ſulphur. 
Theſe metals are copper, tin, lead, ſilver, and 
iron; but iron is commonly made uſe of. 


Tux practice then is to melt together crude 
antimony and points of iron nails. The iron 
ſeizes the ſulphur of the antimony, and forme 
a mixture of leſs ſpecific gravity than the regu- 

| lus; which laſt therefore occupies the lower part 
of the crucible, while the ſcoriz ſwim at top. 

The regulus thus procured is called martial regu- 

tus of antimony. 


IH ; 
© well prepared it ought not to contain | 
a particle of iron, and is abſolutely the 125 with 
that prepared. without i won. 


Tak peel 4 which the martial regulus is 
uſually prepared, conſiſts in adding to the iron 
and antimony while in fuſion, a mixture of tar- 
tar and nitre. The regulus thus procured is af- 
terwards purified by repeated fuſions, but the 
method i is tedious. By the proceſs I have point- 
ed out, a ſingle fuſion only i is neceſſary, provided 
a ſuffici- 


| METALLIC SUBSTANCES. 201 


a ſufficient degree of heat be given to melt the 
matter ä 


f San. gives the name of ſuccinated ſcoriæ to 
thoſe which ſwim above the martial regulus pre- 
pared with nitre and tartar, becauſe their dolour 
e to that of amber. | 


| STAHL $ APERIENT ANTIMONIATED SAFFRON 
N OF MARS. 8 


On boiling - in water theſe ſuccinated ſcoriae 
reduced to powder, they become conſiderably di- 
vided. The liquor is decanted after the groſſer 
parts of the powder have ſubſided; theſe groſſer 
parts are triturated and waſhed over again. The 
decanted liquors are united and filtered; the 
powder remaining on the filter is dried . de- 


% + The particular nature and advantages of Mr, Baumeé's 
method cannot be underſtood without referring to the detail 
in his larger work. We there find, that the fault of the com- 
mon proceſs is in adding a proportion of iron, greater than is 
neceſſary to ſaturate the ſulphur of the antimony. The ſuper- 
abundant part is therefore united with the regulus of antimony, 


Mr. Baume employs no more iron than is juſt requiſite for ab- | 


ſorbing the ſulphur, and puſhes the mixture with a ſudden and 
violent Bont J. A. | wy | 


Ks den 


* 
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 tonated in a crucible with thrice its weight of 

nitre; the calcined matter is then waſhed and 
dried. This is the NIE faſfron of Mars, 
| of Aal. roy | 


Tuis preparation may be conſidered as iron 
calcined and deprived of all its phlogiſton, con- 


taining a little — reduced. to a white calx | 
by the nitre. 8 


PonrrIcATION oF GoLD BY ANTIMONY. 


| Tan prac founded pon tat ju men- 


tioned. The ſulphur of the antimony unites 


with the metals with which gold may be alloyed, 
and does not a& upon the gold. A regulus of 
antimony is therefore formed, which precipitates 
with the gold, and occupies the bottom of the 
. crucible. 


TEE 1 which ſwim at top are ſeparated, 
and the operation is repeated twice more, that it 
may be certain no foreign metals remain. 


5 TRE regulus of antimony united to the gold 
is ſeparated by Sorping £ the mixture in a red heat 
long 


— 
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long enough to difipate the regulus, when the 
gold is left behind pure. This proceſs carinot 
be performed without the loſs of a little gold; a 
ſmall quantity of which always remains in the 
ſcoriæ; beſides that the regulus, during its  dif- | 
ſipation, volatiliſes a part. 


Grey Carx or ANTIMONY. 


Ox calcining antimony with a moderate heat, 
the ſulphur wi ich it contains is diffipated ; and 
there remains a calx of the reguline part, which, 

on account of its greyiſh aſh colour, is called 

- grey calx of antimany. | 


| ReGuLvs OF AnTIMONY MADE WITH THE. 
Cexx. | 


Tais grey 8 brought into fuſion with 
pPhlogiſtic matters, yields a regulus of antimony, 
| GLASS OF ANTIMONY, 


THe grey calx of antimony, expoſed ſingly 
to an intenſe heat in a crucible, is converted in- 


to a tranſparent glaſs, of a brown colour more 


or leſs Arp. This glaſs is a powerful emetic. 
K 6 LIVER | 
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LIVER oF ANTIMONY. 


Ir a mixture of equal parts of nitre and crude 


antimony be expoſed to the fire in a crucible, a 
ſtrong detonation enſues, the matter enters into 


fuſion, and, on breaking the crucible, there is 


found at the bottom a brown, opake, very bril- 
liant maſs, which cally breaks. This is the 
liver Y OY 


Ir is 1 with ſcoriæ almoſt ſimilar to 


thoſe of regulus of antimony. Theſe are _ 22 


ted and thrown away as uſeleſs, 


Liver of ANTIMONY WITHOUT ADDITION. 


Lives of antimony may be made by ſlightly 
calcining crude antimony, and then melting it 
in a crucible ; when it is turned into a vitriform 
maſs, ſimilar to the preceding, but of a deeper 


colour, and a ſomewhat different nature. 


Kraus Msxnar, MADE BY FUSION. 


Ir alkaline fat and crude antimony are melted. 


| together 


* 


8 
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e in a crucible, the ſulphur of the a 
mony combines with the alkali, and forms a liver 
of ſulphur, which diſſolves all the reguline part 
of the antimony. This mixture is of a deep red 
colour. It diſſolves entirely in a ſufficient quan- 
tity of boiling water, and paſſes with it through 
filtering paper. When the liquor cools, it be- 
comes turbid, and lets fall a red nn which 


is kermes mineral made by Ful. on. It is waſhed 
and dried. e 


- kanns MINERAL MADE THE MOIST WAY. 
SMALL bits of rude antimony are boiled in 
an alkaline lye. The ſulphur combines with 
the fixed alkali, and diſſolves a portion of the 
reguline part; which makes a true antimoniated 
ſulphur of antimony. The liquor while boiling is 
clear and tranſparent ; but as ſoon as it cools, it 
becomes turbid, and depoſites a red powder 
which, waſhed and dried, is lermes mineral. 


Tuis is the common method of preparing 
| kermes mineral, but the proceſs is tedious. It is 


. better to uſe antimony reduced to an impalpable 


powder, and throw it by ſmall quantities into 
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the boiling alkaline liquor. The kermes forms 
in an inſtant; the liquor is filtered; and the 
ſame proceſs is repeated for the reſt. After the 
antimony has given, by this means, all the 
kermes it is able to furniſh, there remains a 
heavy powder, which is nothing elſe but that 
portion of regulus which is more than the liver 
of ſulphur, formed in this proceſs, can diſſolve. 


RoTRoVU's SOLVENT. 


Cup antimony mixed with three parts” of 
nitre, and expoſed to the fire in a crucible, _ 
loſes all its phlogiſton by the action of the nitre. 
The mixture enters into a paſte-like fuſion ; it 
is then poured on a marble, pulveriſed, and kept 
in a bottle. This is Rotrou's Solvent. 

; * 


DiarhORETIC Ax TIM ON v. 


Trex maſs remaining on the marble is white 
and opake. It attracts moiſture from the air. 
The falts which it contains diſſolve in water, 
and a white powder falls down, which, well 

waſhed and dried, bears the name of diapheretic 
antimony. : 
Anti 
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ANTIMONIATED Nite. 


Tux liquor which has ferved to waſh the dia- 
phoretic antimony contains a portion of the 
fixed alkaline baſis of nitre, proceeding from the 
nitre which has been decompoſed by the ſulphur 
of the antimony : it alſo contains vitriolated 


tartar, formed by the vitriolic acid of the ſulphur 


united to the alkali of the nitre; and likewiſe 
ſome nitre which has not been decompoſed. . On 


evaporating this liquor, thoſe falts are obtained 


by chryſtalization which are capable of chryſta- 


3 lifing. The nitre thus procured is called anti- 


moniated or flibiated nitre. There remains a li- . 
quor which yields no more chryſtals. This is 


the alkali of the nitre, charged with a certain 


quantity of. calx of ny: held in folution. 


Marx PERLATA. 


Ix, inſtead of chryſtalifing the calts contained 
in the liquor ſeparated from diaphoretic antimo- 
ny, an acid be poured into it, a white precipi- 

tate is formed, which is nothing elſe but a very 

refractory calx of antimony. This is called 
materia perlata, or ceruſſe of antimony. It reſem- 
|  bles 1 antimony. | 
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Robb OF Auriitbtrr DISSOLVED | BV 


Aqua REOIA. 


Tx ſimple mineral acide FR not diſſolve an- 


oo. : aqua regia alone is capable of attacking 


If pieces of crude antimony are thrown : 
into aqua regia, it diſſolves the reguline part, = 


but uſe be _—_— by heat. 


Sorrnon SEPARATED FROM ArTIMOnyY BY 


5 REGIA. 


IF crude antimony reduced to a groſs powder 8 


5 be put into aqua regia, the reguline part diſſolves, : 
and the ſulphur ſeparates and falls down under 
its uſual colour. This is abſolutely ſimilar to 
common ſulphur. | = 


BuTTER of ANTIMONY. 


Common marine acid does not attack regulus 


of antimony ; but if ſix ounces of regulus of an- 
timony are mixed with ſixteen ounces of corro- 


five ſublimate, and the mixture diſtilled in a 


retort with a gentle fire, the marine acid of the 


corroſive ſublimate ſcizes the regulus, ſublimes 
* 
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with it, and condenſes in the receiver into a 


matter which chryſtaliſes on ans This i is 
| the. butter of antimony. | 


MERCURY EXTRACTED FROM CoRRosIVE SUB- 
LIMATE AFTER THE DISTILLATION OF 
BUTTER OF ANTIMONY. 


Tus mercury of the corroſive ſublimate is ſet 
free after the diſtillation of the butter of antimo- 
ny. It remains at the bottom of the retort, be- 
cauſe it is leſs volatile than the butter of antimo- 


ny; but, on raiſing the fire ſufficiently, it is 
brought over in its turn. After the diſtillation 


of the mercury, there is found, in the retort, 


a button of regulus of antimony, which is the 
portion exceeding that which is taken up by 


the malle acid. 


CixNARAR of ANTIMONY. = 


Ir, inſtead of employing regulus of antimony 
for the preparation of the butter, one part of 
_ crude antimony and two of corroſive ſublimate 


: be uſed, the butter is equally obtained, but the 


mercury is not ſet free as in the preceding pro- 
_ eels; 3 


— ern Agee nm 
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_ ceſs; it is united to the ſulphur of the antimony. 
On augmenting the fire, a compound of mercury 

and ſulphur ſublimes to the neck of the retort, 
Which! is 00 cinnabar 9 e 


Powokx or AI AROTH. 


Burrrx of antimony attracts the moiſture of 
the air, and reſolves into a liquor. If it be dilu- 
ted in a large quantity of water, a white powder 

precipitates, which is waſhed and dried. This 
poder is the reguline part of the antimony 

deprived of all acid and almoſt all its phlo- 
giſton. A ſmall portion of phlogiſton which it 
ſtill contains ought to be conſidered as the cauſe 
olf its emetic quality, and not a pretended porti- 

on of acid, which ſome perſons imagine to be left 
in it. This preparation has the name of Nur 

of algaroth, 


2 


Makixz Ac. GOT FROM Foworn OF 
ALGAROTH. | 


Tus liquor from whence powder of algaroth 
has been precipitated, contains the marine acid 
of the butter of antimony, and this acid holds 
; . 00k 
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in tolution a little of the reguline part of the 
antimony. This liquor, on evaporation, fur- 
niſhes chryſtals of a ſalt of the fame . with 
butter of nee 


8 Borrrx or ANTIMONY DISSOLVED IN THE 
Maxi Actin. 


In order to have a clear and limpid ſolution of 
regulus of antimony in the marine acid, butter 
of e is diſſolved | in this acid, 


Borren | or AnTIMonY DISSOLVED IN THE 
= NrrRous ACID. | 


| Ip nitrous acid be poured upon butter of an- 
timony, the mixture heats conſiderably. A ve- 
ry briſk efferveſcence, accompanied by a great 
quantity of red vapours, enſues, The ſolution is 
of an amber colour. It remains clear during ſome 
time, and then forms a ſolution of regulus of an- 
timony in aqua regia; but by degrees the nitrous 
acid acts upon the phlogiſton of the reguline part, 
calcines it, and it precipitates in a few days un- 
der the form of a white power: 


BzzoAR 
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the proceſs of cupelation. Expoſed to the fire 
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BrzOaR Mrxenat. 


A MIXTURE of butter of antimony and nitrous 

acid is evaporated in a ſand heat, till nothing 

remains but a white powder. It is calcined 
three times ſucceſſively, adding each time ſome 


nitrous acid, in order to deprive it entirely of 


marine acid and phlogiſton. The product is 


called bezoar mineral. 


On BromuTH. 


Bisuurn is a white 8 with a yellow- 
iſh tinge, eager, brittle, moderately hard. Its 


broken ſurface preſents facets nearly reſembling 
thoſe of regulus of antimony. 


WrichzEp in water, it lol. a tenth of ite 
* © 


Ain and water have no action upon it. 


11 eaſily melts, When vitrified, it is imbi- 


bed into the pores of the cupel, and may ſerve, 


as well as lead, to purify the perfect metals by 


in 
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in cloſe veſſels, it fublimes entire, without loſing 
any of its properties. 


Sorurion or Bieuurn IN THE Nirnous 
| ACID. 


Tk nitrous. acid 4 he: a conſiderable action 


upon biſmuth. It diſſolves it with a briſk effer- 


veſcence and conſiderable heat. The ſolution 
is of a dirty crimſon. = 


 CaurysTALs or BISMUTH. 


Tus ſolution, ſet to evaporate and chryſta- 
liſe, yields a very ſhining white ſalt, but which 
_ eaſily loſes this quality when expoſed to phlo- ; 


ng: vapours. 8 


| MacisTERY oF BISMUTH. 


Tax ſolution of biſmuth, diluted with water, 
lets fall the biſmuth in form of a very fine white = 
powder, which is the magi/tery of biſmuth. The 

nitrous acid leaves the ſemi-metal to unite with 
the water. This precipitate, waſhed and dried, L 
is the Span white, 
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ON Z Ixc. 


Z1xc is a white ſemi-metal, With a caſt of 
blue, almoſt. malleable, and very difficult to 
break, becauſe it has a degree of ductility, 
WMeighed in water it loſes a ſeventh of its weight, 


FLOWERS OF ZINC, 


Zixe, expoſed to a ftrong heat, enters into 


| fuſion at the ſame time that it becomes red. 
When thoroughly penctrated by the fire, it in- 
flames. Its flame 1s lively, bright, and yellow- 
iſh. During its inflammation a great quantity 


of white, ſnowy, very light flakes eſcape from 
it, and riſe above the crucible. Theſe are 


called ee wool, eee or en, of 


5 inc. a 


I of zinc, although they riſe in this 


manner, are not volatile. They are to be con- 
ſidered as the calx of this ſemi-metal. This calx 


is, very en and in che higheſt degrec 


red. 
Zixc DISSOLVED IN THE VITRIOLIC AC1D, 


THE vitriolic acid diffolves Zinc with ag. 
| deraple 


4 
C 
„„ 
1 


£, 
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derable efferveſcence. The ſolution has little 
colour. Set to evaporate, it furniſhes ſhining, 
_ tranſparent chryſtals, nearly reſembling thoſe of 
Glauber” s ſalt. Theſe have the name of vitr79/ * 
zinc, white vitriol, or white Copperas. 


PURIFiED Zinc. 


SULPHUR does not combine with zinc; it 

' ſerves as a medium for its purification. When 
it is ſuſpected that zinc is alloyed with other me- 

tals, it is melted with ſulphur, when the ſul- 

phur unites with the foreign metals which have 

an affinity with it, and the zinc is found ſeparate | 


at the bottom of the crucible. 


BKASS. 
CoppER, melted with zinc, loſes its red and : 
acquires a yellow colour, without loſing much 


of its ductility, This forms a es. Lange metal, 
named br afe or latten. 


Sadie Tobunge, OR PRINCE'S Me rar. 


DIFFERENT proportions of zinc and copper 
Sive 
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give mixtures of deeper or paler colours, ap- 
proaching to that of gold. Theſe form the 
compounds called pinchbeck, Prince Rupert's 


metal, or Cop imuor. 


o ARSENIC. 


ARSENIC is the calx of a ſemi-metal. It is in 
2 white, chryſtaline, brilliant, tranſparent maſs, 


bdut ſoon becoming opake, yet without loſing its 
: whiteneſs. Weighed in water it loſes a fifth of 5 
its weight. It has ſome properties in common 


with ſalts. 
| ARSENIC DISSOLVED IN WATER. 


ARSENIC diſſolves in almoſt all oily, ſpiritu- 


"008; and watery liquors. 


ITs ſolution i in water, on evaporation, yields 


red and irregular e 


Rrovrus OF Ansk xi. 


AksExIC, expoſed to the fire ! in cloſe veſſels, 
ſublimes entire, and preſerves its whiteneſs. It 
combines eaſily with phlogiſtic matters; and in 
that Rate ſublimes | in a ſcaly, brilliant, friable 

Tubs 
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ſubſtance, which has the met: lic opacity, 
weight and Juſtre, This ſubſtance is called 
NT of arſenic. . | GE 

| | us 

| Rur us of arſenic is heavier than arſenic. 
It loſes an eighth of i its weight i in water. 


| Frrrc CT oF THE MineRAL Acips ON 
ARSENIC, 


Ex HE mineral acids attack arſenic, or its regu- : 
lus ; but they make a bad ſolution. 2 


ORPIM ENT. 


SULPHUR bi with arſenic; and from 
their union there reſults a ſemi-tranſparent, very 


_ weighty maſs, of a yellow or red colour accord- 
ing to the proportion of ſulphur. 


RED OrepimenT, REAGAL, OR REALGAR. 


It the proportion of ſulphur arſenic be aug- 
_ mented, there reſults a red, ſlining, brittle ſub- 
ſtance, named reagul, or rifigal. 5 


L N Drcou- 
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| DEcoMPosrTION OF NITRE BY ARSENIC. 
Ir a mixture of equal parts of nitre and arſenic 
be diſtilled in a retort, the nitrous acid paſſes 


| over in red vapous and condenſes. It carries 
| ; over a little arſenic along with 1285 which gives 
| it: a ſmell of garlic. 
. 5 a 

1 | NeuTRAL 1 SALT. 


Tus Galine maſs remaining in the retort is 
| formed by the combination of the arſenic with 
the alkaline baſis of the nitre. This ſubſtance 
| | diſſolves entirely in water, and yields chryſtals 
| | of a regular form, which Mr. Macquer firſt ob- 
| | | ſerved, and named neutral arſenical jab 
Nrrar ALKALISED BY ARSENIC IN THE OPEN 

AR. f 


Ir nitre and arſenic mixed arc thrown together 
into a red hot crucible, a ſmall detonation enſues, 
and the nitrous acid evaporates. "The ſaline mat- 

ter remaining in the crucible attracts the moiſture 


2 chryſtaliſe like that in the preceding procels. 
8 


of the air, and diſſolves in water, but does not 
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SILVER PRECIPITATED BY NzorraL 
1 ARSENICAI SAL r. 


IF ſolution of nie galt be poured into ſo- 
ien of ſilver, this metal precipitates as it u- 
nites with the arſenic. This e is of a 
brick-duſt colour. 


Wurrr TomBac. 

A Ker of copper and arſenic; melted to- 
gether in a crucible, gives a compound metal, 
which is eager, brittle, and of a White colour. 


This 1s i e, Tombac. 


F ARSENIC AND TiN. 


AxskNIC renders all metals eager and brittle. 
When melted with tin, it gives it a good deal of 
ſtiffneſs and hardneſs, and the tin is diſpoſed in 
facets, like regulus of antimony. It is of an 
extremely brilliant ſilvery white. 


AFTER having thus examined each ſubſtance 
in particular, and in their ſtate of purity, we 
thall next examine the more compound mincrals, 

. =, 3 begin- 
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e with thoſe which furniſh the faline 
mineral ſubſtances. 55 


Ox PyRIT ES. 


Pv RI Es are bodies compoſed of a great quan- | 

tity of ſulphur, a very ſmall portion of metallic 
matter, a greater or leſs quantity of argillaceous 
earth, and a little calcareous earth. There arc 
pyrites which, beſides theſe ſubſtances, contain 
a greater or leſs proportion of arſenic. _ 


ALL pyrites appear to be formed by a kind of 
chryſtalization ; ; and, for the moſt part, have 
ſymmetrical figures. Some Naturaliſts have 
given the name of marcaſſites to thoſe. pyrites 
which are regularly chryſtaliſed ; but theſe diſ- 
tinctions are too little eſſential to deſerve regard. 
We conſider as pyrites all minerals which have 
the general properties above-mentioned, and 
which are compoſed of the ſubſtances we have 
enumerated. 


; Tas ; are of . pyrites varies remarkably. 
There are ſome, globular, hemiſpherical, oblong, 
in cluſters, in cakes, quadrangular, in not 


3 cubes, 
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cubes, in hexahedras, | in rhomboids, in octahe 


The colour of pyrites varies leſs chan their 
figures. There are ſome, brown, reddiſh, white 
and ſhining like filver ; which laſt always con- 
tain arſenic. Others are of a fine black, which 
takes a beautiful poliſh ; theſe ; are ſometimes uſed 
for making buttons. lhe 


pyxirs are hard: or tender. ＋ he firſt emit 
te freely when truck againſt ſteel : : the ſparks 


— — 


are briſk, ſhining, and exhale a Os ſmell of 8 
burning Ons 


PyRITES FALLEN INTO EFFLORESCENCE. 


ALL pyrites fall into eMoreſcence, and are re- 
duced into powder, when expoſed alternately to 
air and moiſture. Thoſe which are very hard, 

_ undergo this change with difficulty; but their 

effloreſcence is haſtened by calcining them a 

little, and then moiſtening them meh” water, 
when they fall / into e 
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V1TRIOL EXTRACTED FROM PYRITES. 


Dun ms the above proceſs, the ſulphur of the 


Y pyrites decompoſes, the phlogiſton is diſſipated, 
and the vitriolic acid, ſet free, diſſolves the me- 


tallic and earthy matters contained in the pyrites. 


This acid, united to metallic ſubſtances, forms 
fo many vitriols, which are named from the me- 
tal that ſerves them for a baſis. Thus when the 
pyrite contains iron, it forms martial vitriol; 

, when it contains copper, it forms vitriol of copper. 
Theſe are the only two metals which are mine- 
raliſed in pyrites; and it is almoſt always theſe 
two ſpecies of vitriols which pyrites furniſh. 


ALUM EXTRACTED FROM PYRITES. 


A PART of the vitriolic acid of the pyrites 
unites with the argillaceous earth which they 


: contain, and forms W 


SELENITES EXTRACTED FROM PyRITES. 


When pyrites contain calcareous earth, a part 
of the vitriolic acid combines with this earth, 
and forms felenites. | 


ARSE- 
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| ARSENICAL pyrites are not uſually worked 


for their arſenic, becauſe this ſubſtance is occaſi- 
onally got from minerals which furniſh metallic 
matters. 


FLOWERS OF SULPHUR. 


PyRITES which have not fallen into effloreſ- 


cence, diſtilled in a retort with a ſtrong heat, 


yield flowers of ſulphur, which ſublime to the 
vault of the retort, _ | 


Tus caput mortuum remaining in the rotort is 5 


called zarnintt of 1 


Ro 8 v LP HUR. 


IN works in the great, the ſul phur got by the 
diſtillation of pyrites is melted, and caſt into 


wooden moulds, where it fixes. During its fix- 
ing it takes the chryſtaline arrangement obſerved 


in the inſide of rolls of brimſtone, which is that 
of needles going from the centre to the circum- 
ference. 


Ox Ores. 


WHAT are called ores are mineral ſubſtances, 
L 1 in 
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—— — 


— — IN 


in which metals are mineraliſed always by ſul- 
phur or arſenic, and moſt frequently by both 
together. Gold muſt be ee which is never 
mineraliſed in mines, but only diſperſed througb 
the gangue; plating 15 perhaps, another EXCEP- 
tion. 


r aw 
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Tk gangue, or matrix, is the ſtony matter, 
chryſtaliſed or unchryſtaliſed, calcareous or vi- 
trifiable, which does not mineraliſe the metal, 
but is only interpoſed between the metallic parti · 
cles, whether mineraliſed or not. 


OrEs * or Gols. 


 GoltD is load. in the howels of the a. 
under an infinite number of different forms; 
but, as we have juſt obſerved, it is never mine- 
raliſed by ſulphur or arſenic like the other me. 
tals; it is only diſperſed in earthy matters, with- 

out being combined: thus it is always in a Virgin 


Tux term ore is here improperly uſed, according to the pre- | 
ceding r of it. J. A. | 


ſtate 
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flats: When alloyed, it is commonly with 


metallio matters, ſuch as ſilver, copper, iron 


and lead. Peru contains the richeſt gold: mines 
hitherto diſcovered, ana» 


MNx rivers 3 down little particles of 
gold. Theſe are ſuch as flow through beds of 
gold ore, 


OREs' OF SILVER. 


 UNMINERALISED virgin ſilver is often met 


with in the bowels of the earth, under a great 
_ wariety of forms. Some is in grains, ſome” has 


a reſemblance of lace, of hair, of feathers, &c. 


But filver is uſually mineraliſed by ſulphur and 


arſenic, and often by both together. 


TakRE are very fow ores of ſilver, properly 
ſo called, that is, which do not contain other 
metals. Silver is moſt frequently found in lead 
ores; and ſome of theſe are even called filver 
ores by the workmen, becauſe the profit upon 
the filver is greater than upon the lead, although 


the product, in quantity, of the latter is greateſt. 


But chemiſts nnn... ores by the name of the 
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metal which they yield in greateſt abundance, 
without regard to the value of metals. Thus, 
for example, when the weight of lead extracted 
from an ore exceeds that of ſilver, they call it a 
lead ore containing ſilver ; and ſo of the reſt. 


ORES or Lean. 


| Vito lead is very rare; lead 3 al- 


ways mineraliſed, like ſilver. Lead ores are 


85 generally formed in cubes heaped upon one ano- | 


ther, 8 e my large . 


LEAD ores in very ſmall cubes uſually contain 
more filver than the former. 


[THERE are many varieties of lead ore. 
RES oF CoPPER. 


Cork is pretty frequently met with in a 
virgin ſtate, but it is moſt commonly mineraliſed. 
It is often mixed and confounded with other 
ores. Copper ores are eaſily diſtinguiſhed, be- 
cauſe they have always ſomewhat of a blue co- 
: Jour on their ſurface, which 1 is owing to a por- 
| tion | 
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tion of the copper calcined and reduced to verdi- 4 
gris. 


OrEs or TIN. 

VII tin is very rare; it is even doubted 
whether it is ever met with. Tin is always 
mineraliſed by ſulphur and arſenic, and is ſeldom 
mixed with other metallic ſubſtances. 


Ok ks or IRox. 


ViRGiN iron is not uncommon; but it is very 
ſeldom met with perfectly pure, and poſſeſſing 
the ſame properties with wrought iron. It is al- 
ways impure and eager. . 


Igo ores are pretty generally of a brown or 
pellowith colour, and almoſt always ruſted on 
their ſurface. 1 


ORs or Tone: 


Onks of zinc are leſs numerous than other 
ores. The true ore of zinc is lapis calaminaris. 
Zinc is found mixed with ſeyeral other ores, 

1 5 L 6 - particu- 
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1 particularly thoſe effiren; whenoe it is extracted 


in very great l in the neighbourhood of 
GD Goſlar, 5 | 


Ones or BIsMurg. 


Onxs of biſmuth a good deal reſemble thoſe 
of lead. They are, like them, diſpoſed in fa. 
_ ects; but have a yellowiſh caſt. Ores of biſ- | 

muth are frequently mixed with cobalt. 


7 Ons or ANTIMONY. 


Onxs of antimony are common. They are 
diſpoſed in needles or little cubes. Theſe ores 
are mixed with a good deal of' ſulphur, and 

ſometimes with arſenic. They often contain 
other metals, as Sold, ulver, and lead. 


In 1748, virgin regulus of antimony was 
found for the firſt time, in den 


8 Oe Mencvrv. 


VMOIN mereury is not uncommon It is 
ſometimes found running; ſometimes mixed with 
N _— without being mineralifed- 

MER 
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Mruncunv is- uſually: mineraliſed by ſulphur: 


Theſe mercurial ores are of a more or leſs vivid 
red colour; they bear the name of native cinnabar. 
This cinnabar is ſometimes mixed with arſenical 
matters. | | 


* 


Os or CoBALT. 


Onxs of cobalt reſemble thoſe of antimony. 
| Their ſurface is almoſt always covered with an 
effloreſcence of a dingy ſcarlet. 


5 Last ores contain a good deal of arſenic, 
and it is from them that arſenic is ufually got. 
They alſo frequently contain a portion of bif- 


muth. Thoſe which contain cobalt alone are 


very rare. 


_ CopaLlT mines bring in a conſiderable revenue 


to Saxony, where the ores are worked with a 


good deal of intelligence. We ſhall * a. brief | 


account of the proceties: 


ARSENIC eee Cokaur One: 


CoparT « ore is pounded, and expoſed to be 


calcined 
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calcined or torrefied ih a furnace. During this 
operation it emits a great quantity of white 
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ſmoke, which is condenſed in a very large ho- 
rizontal chimney, placed on one fide of the fur- 


nace. Theſe vapours, in condenſing, form a 
hard, half vitrified, ſemi-tranſparent maſs, white 
in certain ſpots, called arſenic. 


ReaAGaL. 
| In other parts of the ſame chimney, theſe 
condenſed vapours are of a yellow or red colour, 
which proceeds from the greater or leſs propor- 


tion of ſulphur with which the arſenic is combi- 
ned. The yellower part is called yellow: reagal; 


the redder, red reagal. 
CALCINATION OF COBALT ORE. | 


CoBALT ore which has been torrefied in the 
fire, has loſt all the ſulphur and arſenic it con- 


tained. When it ceaſes to fume, it is removed 


from the fire; and is then called calcined cobalt 


Z Ar- 
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Zarene. 


OE of cobalt thus 8 reduced to pow- 
| der, and mixed with twice its weight of flints 
or quartz alſo powdered, forms the ſubſtance 


named zaffre. This is much uſed in painting 


blue on porcelain or delft ware. 


| Azure Brus. 


| Zarene, mixed with fixed alkali, and brought 
into fuſion by an intenſe heat, is charged into 


a glaſs of very deep blue. This is reduced to 


powder by means of an iron peſtle, and diſtribu- 


ted in commerce under the name of azure, ena- 
mel 8 azure Me, Sc. 


SPEISS. 


Dunn the fuſion of the blue glaſs above- 


mentioned, a ſubſtance ſeparates which is only 


half vitrified, and precipitates under the glaſs. 


This has the name of ſpeiſs. It is a compound 
of arſenic, of biſmuth in grains, of regulus of 
cobalt alſo in grains, and of a certain portion 


of the ore itſelf, which has not been able to vitri- 
| R fy 
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fy completely, for want of being ſufficiently 
| calcined. Great care is taken to ſeparate the 
ſpeifs ſrom the vitrified- mates; becauſe it ile 
its oe, . 


Reovivs or CoBALT EXTRACTED FROM 
IS Ons. 


| Ip calcined cobalt ore be mixed with alkaline 
and phlogiſtic matters, and the mixture expoſed 
to a heat ſufficient to melt it, the metallic part 
ſubſides to the bottom of the” crucible, and ſco- ; 
riæ ſwim e it. 


| Bioorn 1 EXTRACTED FROM Copa One. 


| Warn a heat of ſufficient intent is given 
to the above mixture, the button of metal at the 
bottom of the crucible is ſeparated into two 
parts, which are eafily diſtinguiſhed. The up- 
per part is the true cobalt; the lower hiſmuth. 


Tuxsz two ſemi- metals, though mixed and 
confounded in the groſs mineral, have no diſpo- 
ſition to unite; on the contrary, they ſeparate | 
_ from each other . the fuſion of the ore, 
and 
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their ſpecific gravity; the biſmuth, as the hea- 
vieſt, . the loweſt lane. 


Ox REGULUs or CoBALT. * - 


 RE6ULVs of cobalt is a ſemi-metal of a ſilve- 
y white, very brilliant when newly produced, 
but ſoon tarniſhing 1 in the air. 


Wren well melted, its ſurface, like that of 
| regulus of antimony, preſents a ſymmetrical ar- 


rangement of chaſed Nous. as if done with 85 
graver. N | 


. regulus is eager, brittle, of a moderate | 


_ hardnefs, nearly the ſame with that of: regulus 
of antimony. 


' Weroney in water it loſes an x eighth of i its 


88 


ſite as ſtrong as that or melting —_— 


IT 


and arrange themſelves according to the order of 


In 0 fire long before it melts. 
To bring it into fuſion a degree of heat is requi- 
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IT is volatiliſed by an intenſe heat ; but has 


vaſtly more fixity than any of the other ſemi- 
metals. 


 Carx or REGuLvs or Coß Allr. 


WIN expoſed to a more moderate fire and to 
the open air, it calcines like the imperfect me- 


tals, and | 1s reduced to a blackiſh calx. 


BLUE G L Ass. 


Tus calx of cobalt vitrifies with vitrifiable . 
matters, and forms beautiful blue glaſſes. Co- 
balt is the only ſubſtance at preſent known, which 


has the property of furniſhing a very fine blue, 
that is not changed by the moſt intenſe heat. 


Pa 


ReGuLvsc OF r CoBALT COMBINED WITH Liver. 


of SULPHUR. 


© RecuLvs of cobalt is incapable of contract- 


ing directly any union with ſulphur, but by the 


| medium of a fixed alkali it unites with it ſo in- 
e 


«a% 
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timately, as not to be ſeparable except by foluti- 
on in acids. 


A KIND oF DECOMPOSITION OF REGULVUS or 
COBALT, | 


1] MELTED together 3 crucible, cobalt ore, 


alkaline ſalt, gypſum, and roſin. By this pro- 
ceſs I obtained the metallic matter furniſhed by 


this ore in two different ſtates. 1. The greateſt 


part was combined with the liver of ſulphur 
formed during the fuſion, and ſwam above the 


ſcoriæ. This kind of regulus of cobalt is of a 


bronze colour, with large facets like biſmuth. : 
At the bottom of the crucible was found 
a ſemi-metallic, white, filvery regulus, a ſolu- 


tion of which in the nitrous acid had a ſlight 
blue tinge. It did not form a ſympathetic ink 
with the marine acid, nor give a blue on vitri- 


fication like common regulus of cobalt, * This 


reſolves one of the ſix problems which I propoſed 


II is this ſecond kind of regulus which Mr. Baume ſuſ- 


pects to be the nickel which is treated of as a new ſemi- metal 
by Cronſtedr, and has even ſince been uſually added to the 


number. J. A. 
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in the San de Medicine, and of which no- ſo- 
Feen * been Sen. . 


tu} 


Rculus oF Coma CALCINED BY NITRE. 


| ReGv1.us of cobalt and nitre, mixed and ex- 
poſed to the fire in a crucible, detonate ſlightly, 
after which the regulus remains calcined and 


mixed with the alkali of the nitre. This maſs 


is wafhed/in water, and the liquor filtered. The 
Pg remaining . 888 de an be TODO 


| Rxcuus or Sr DISSOLVED BY Ts. 
VITRIOLIC ACID. 


Tux vitiolic acid acts upon cobalt with di 


culty. The ſolution is made in a retort, and the 


proceſs carried on as if for diſtillation. It is of a 
deep 'Tedgith TONE: | 


y 


SOLUTION oF REGULUS or COBALT IN THE 
NiTRous ACID. 


THE nitrous acid attacks regulus of cobalt 


with impetuoſity. The colour of the folurion. 


is a vingy einten, 


Cont 
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3 
Cosalrie Nirxk. 


IF a Glatian of 9 in the 1 acid 
be.evaporated, it yields olive coloured chryſtals, 
which are deliqueſcent, and melt with the 
welten e of heat. 5 

8 

COBALT PRECIPITATED FROM THE N1TROUS 

AciD BY FRP ArK arr. 


Ir a fixed alkali be added to ſolution of Sale 
in the nitrous acid, the metal precipitates un- 
der the form of a powder of a purpliſh colour. 
This precipitate, waſhed and dried, and after- 
wards expoſed to a vitrifying heat with fulible 
matters, gives a very fine blue. 


<> 


| CoBALT DISSOLVED IN THE MARINE ACID. 


Tur marine acid acts difficultly upon regulus 
of cobalt. In order to effect a ſolution it is ne- 
ceſſary to uſe a diſtilling apparatus, and to re- 

turn the acid upon the regulus. This ſolution 
: appears of a pale green colour when cold, and 
a fine ſea green when hot. It makes a true m- 
pathetic ink of cobalt. nia | 

| Conair 


„ METALLIC SUBSTANCES. 
Copaur DISSOLVED IN Aae Necla. 


: RecuLus of cobalt diſſolves. eaſily in aqua 
"regia, The. ſolution is clear, and of a peach- 


bloſſom colour. It alſo makes a ſympathetic 
ink, but only i in conſequence of the marine acid 


of the aqua regia, 


IF a ſolution of cobalt in aqua regia be diluted 


with about four times its weight of ſoft water, 
and this liquor uſed to write with inſtead of ink, 


on good paper, the writing does not appear till 
the paper is warmed, when the traces of the pen 


are viſible under a fine ſea-green colour. This 
colour diſappears as the paper cools, and is re- 


newed on warming It again; and thus alternate- 


ly vaniſhes and re- -apPCars for an indeterminate 


number of times. 


I is very difficult to explain the c:uſe of this 


phenomenon. The © ſappearance of the colour 
does not proceed, as be been aſſerted, from the 
moiſture which it attract? ring the cooling of 


the Paper 3 3 lince, if a pag. written upon with 


this 


1 
4 


e Wire ich 3 30 


this ink be expoſed to the vapour of boiling wa- 


ter in a Cloſe veſſel, the characters become viſi- 
ple as readily as if a dry heat had been employed. 
Further, if ſuch a paper be encloſed in a well- 
corked bottle, either dry or moiſt, and the bot- 


tle be heated by plunging it in boiling water, 


the writing appears and diſappears in the ſame 
manner as when heated in the common way. 


| In fine, I have made a ſtill more deciſive FD 


periment than thoſe above-mentioned. I plung- 


cd a paper impregnated with this liquor in boil- 
ing water: it inſtantly took the colour proper to 


it in a heated ſtate. It muſt, however, be ob- 


ſerved, that this colour is only momentary, as 


the boiling water diſſolves and carries away the 
ſympathetic ink from the paper. 


ANOTHER phenomenon, not leſs difficult of 


explanation, is the ſingular property which re- 


gulus of cobalt has, not to form this ſympathe- 
tic ink except with the marine acid, or this acid 
in conjunction with the nitrous. Solutions of 
cobalt in the vitriolic and nitrous acids ſeparate- 


ly, or theſe acids in conjunction, or mixed ſolu- 


tions of the ſeparate acids, do not form the ſym- 
pathetic 
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_ pathetic ink. But if to each of theſe ſolutions 
marine acid be added, the liquor immediately 
acquires the property of giving a ſea-green co- 
lour by the 3 of heat. 


Ir is then to the marine acid alone that this 
property is que; and it is the ſolution of cobalt 
in this acid only which yields this kind of ſym- 

pathetic ink, the traces of which on paper ap- 

pear more vivid and deep without the mixture of | 

nitrous acid. On the other hand, when made 
by the marine acid fingly, it has the inconveni- 

_ ence of being leſs durable; the colour growing 
_ fainter every time the paper is warmed, and va- 
niſhing entirely after a certain period, which 
does not happen when the nitrous acid is added. 
All theſe phenomena appear to me very 2 
of ſolution. 


0 * 


EARTHY SUBSTANCES. 


IHE greater part of Naturaliſt have thrown 
a good deal of obſcurity on the nature of 
fines and earths, becauſe they have attended 


more to the external figure of theſe ſubſtances, 


in their attempts to claſs them, than to their 
true ſpecific characters. Since . chemiſtry has 


occupied itſelf with this object, it has greatly 


_ elucidated this part of natural hiſtory, Mr. Pott 
is one of the chemiſts who has laboured moſt in 
this matter. He divides earthy ſubſtances into 


four ſpecies ; the vitrifiable, late, gpſeous, 
and (HAT CONS. - Ie 


” Brroxk Mr. : Stahl had admitted two 
kinds of earth only. The numerous experiments 
i have made on this ſubject will ſerve to confirm 
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the opinion of Stahl, and to prove that there are 
only two ſpecies of — the  vitrifiable and 
calcareous. | 


Upon the foundation of theſe experiments, [ 
think myſelf authoriſed to advance that argillace- 
' ous earth is only a very divided vitrifiable earth, 
combined with the vitriolic acid, and reduced to 
a ſaline ſtate, 


: e earth is only a calcareous earth 

combined with the ſame acid, and likewiſe re- 
duced to S ſaline ſtate. Theſe two ſubſtances, 
clay and* gypſum, conſequently are not pure 
earths, but ſalts with an earthy baſis, formed by 
nature. We ſhall firſt examine the properties 
of theſe four ſubſtances ſeparately; and then 
their effects with reſpect to each other. 


Ox VITRITIA BLE EAR TRS. 


VITRIFIABLE earths are the heavieſt and 
hardeſt of the ſimple earths. They are either in 
regular chryſtaliſed maſſes, or in irregular un- 
, chryſtaliſed ones. They are alſo found in duſt 

| of 
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of litkerent fineneſs, when they bear the name 
of. ſand. 


V1 rRIFIABLE earths are not acted upon by 


acids or alkalies in the moiſt way they are all 


hard enough to ſtrike fire with ſteel: they do 


not imbibe moiſture from air or water : expoſed 
to the moſt intenſe fire they do not enter into 


fuſion ; ; their particles only 6 a little, 
without having conſiftence, 


On Ciavs. 


I CONSIDER clays, as I have above remarked, 
as vitrifiable earths in a very divided ſtate, and 

combined with a good deal of vitriolic acid. 
_ Theſe earths are ſometimes white; but are al ſo 


found of all ſorts of colours. The pureſt clays 


are thoſe which are whiteſt. 


Satt ne ths: (ves in water : they ad- 


here to the tongue ; are ſoft to the touch ; have 


a good deal of coheſion, and are eaſily formed 


by the wheel. When not perfectly dry, and 


expoſed too ſuddenly to the fire, they crack 
| with a loud exploſion, and are reduced into 


M2 poder, 
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244. FARTHY SUBSTANCES. = 
e When mixed with water, and 1 
into a ſoft paſte, they ſwell by the fre, inſtead 
of cracking. They grow hard in the fire, ac- 


quire a good deal of body and folidity, and be- 
come capable of ſtriking 28 with ſteel. 


Tuxsz earths, expoſed to an intenſe heat, do 
not enter into fuſion when pure. They partly 
diſſolve in acids, and with the vitriolic acid form 
true alum ; but by the moiſt way they are not 
_ acted upon by alkalies. They all contain vitri- 
olic acid, on which account it is that they de- 
compoſe nitre and ſea-ſalt; but I have remarked 
that they are not all equally furniſhed with this 
acid, thoſe which are perfectly white containing 
ks toads the others. 


On CALCAREOUS EARTHS. 


CaLcaREous earths are the lighteſt of all the 
earthy bodies. All the ſpecies of it which are 
not formed by chryſtalization imbibe water when 
plunged into it, and thereby become conſiderably 
heavier than before. They are ſoluble in acids, 
are all very tender, and are worn hy friction 
againſt bard bodies. Expoſed to an intenſe heat, 

| they 


eV 
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7 they do not enter into fakon, but are converted | 
into ae 


On Gvvrsuu. 


War chemiſts name gypſeous earth, is a 
true vitriolic ſalt with an earthy baſis formed by 


nature. i En i od 


Ir is ud in irregular unchryftaliſed maſſes, 


ſuch, for example, as gypſeous alabaſter, and 


plaſter ſtone. Chryſtaliſed maſſes are alſo met 


with, ſuch as common gypſum. Theſe ſub- 


ſtances being compoſed of calcarcous earth and 
vitriolic acid, ought to be conſidered as of the 


ſame nature with what 1s called ſelenites. 


Tux chryſtals of gypſum are formed by = 


great number of flakes, extremely ſmall, and 


applied upon each other. Their figure is a very 


acute angle, terminated a at the baſe by : a return- 8 


ing angle. 

THESE ſubſtances are tender, and eaſy to be 
ſeratched. When expoſed to a fire capable only 
of making them red, they loſe their water of 
. chry- 


246 EARTHY SUBSTANCES. 


chryſtalization, and become opake and friable ; 
but when calcithed by a ſtronger heat, the al. 
careous earth they contain is reduced to quick- 
lime. In this ſtate, if they are pulveriſed and 
mixed with water, they form a paſte which 
| hardens as they recover the water which they 
had loſt by calcination, and makes what i 1s Called 


plaſter. 


 Gvpseovs earths expoſed. to an "extranely 1 . 
* heat do not enter into fuſion, but loſe a 
great part of the vitriolie acid which they con- 
tained, and then approach nearer to the character 
of quicklime. This forms what the workmen 
call burnt Pw. 


| 8 earths before their calcination are 
not a&ed upon by acids; they diſſolve in water, 
j greater quantity only, but without undergoing 
any alteration. If they are boiled with fixed al- 
kali, this ſalt ſeizes upon the vitriolic acid which 
they contain, forming a vitriolated tartar, and 
the remaining earth is now no more e than a pure 
calcareous earth.” 


3 lifſolves in water, but in very ſmall 
| quan- 
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, | quantity; ; and it is this which ſpoils the well 
water of Paris, and of all the countries which 


abound in plaſter-ſtorie. : 
1 Tax four kinds of earth, the general proper- 

2 ties of which we have thus enumerated, are ab- 

| ſolutely unfuſible by the ſtrongeſt heat we can 


produce, when taken ſingly ; but when combi- 

ned two by two, there are mixtures which enter 
5 into fuſion, and are converted into A clear tran- : 
FT. {parent gals.” 


f 
. A MIXTURE of vitcifiable earth and chalk, | 
: { 
: of vitrifiable earth and gypſum, of vitrifiable | | 
Ez earth and clay, and of chalk and gypſum, Goon 1 
not enter into fuſion. : | | 
Fus1oN oF EARTHS BY ONE ANOTHER. Ft 
: CLA and chalk, and clay and gypſum, melt 101 
” ; | 1 
i one another, and form a glaſs which is hard "I þ 
| enough to ſtrike fire with ſteel, Wi 
3 i | | 
Tris curious phenomenon was diſcovered by 4 
Mr. Pott, but no explanation of it is given by 10 
| —_ 
this able chemiſt. When I treat fundamentally . [ | 
; „„ 14 
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on this ſubje&, I propoſe to demonſtrate that 
this fuſibility ought to be attributed to the cal- 
careous earth which is reduced to quick-!ime 
during the proceſs. The ſaline alkaline matter 
which forms during this. calcination, becomes 
the flux of the vitrifiable earth , obliges it to en- 
ter into fuſion, and occaſions at the ſame time 
the vitrification of that portion of calcareous 
earth which has not become ſaline, The vitrio- 
lic acid contained in the clay and gypſum fur- 
| ther facilitates this reciprocal fuſibility, xy. 
$ . 


STONE>W ARE. 


A MIXTURE of crude and of baked clay, redu- 
ced to a fine powder, and diluted with water to the 
confiſtence of a paſte, forms a maſs capable of be- 
ing turned by the wheel, and figured into veſſels 
of various ſhapes. Theſe veſſels dried and af- 
terwards baked in a very ſtrong heat acquire a 
conſiderable hardneſs, on account of which pro- 
perty they have acquired the name of fone-ware. 


In ſome places ſtone-ware is made with crude 
clay that is ſomewhat 8 Veſſels of this 
kind 
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kind are as good as thoſe made with the above-- 


mentioned mixture. 


DETITT-WaRxR. 


CouMoN clay, mixed with ſand and diluted 


with water, may be turned by the wheel like the 


preceding mixture; and being afterwards baked 
with a moderate heat, it forms the biſcuit for 


delft-ware. Theſe pieces of biſcuit are covered 
with a coating of white enamel, made with vi- 


treſcent matters and calx of tin. The pieces 
are put a ſecond time into the fire in order to 


melt the coating, which applies itſelf complete- 
ly over the biſcuit, It then makes delft- ware. 


GTLAZED EARTH. 


TRE pottery called glazed earth is made of 


a biſcuit ſimilar to that for delft-ware, but in- 
ſtead of a coating of enamel, it has one of calx 


of lead. The pieces are put into the fire in or- 


der to melt this coating, which thus forms a 
glaſs of lead, that * itſelf to the biſcuit. 
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This forms the glazed earth, which is the kind 
of pottery moſt in uſe for the table. 


ON PoRcELAiN. 


PoRCELAIN Cor china] is a ſemi-vitrified mat- 
ters, made with clay and vitrifiable earths. 
Fine porcelain ought to have a perfectly white 
ſemi-tranſparency. Its body ſhould be very 
white; of a ſhining grain; a little granulated, 
and not ſmooth like glaſs, on its broken ſurface; 
and of hardneſs ſufficient to ſtrike fire with ſteel 1 
as well as a flint. 


Tux coating of corcelain | is a chryſtal glaſs. 
This ſhould be hard, perfectly clean and tranſ- 
parent, and applied very uniformly upon the 
Porcelain. 


MATERIALS oF FURNACES OF BAKED EARTH. 


Furnaces for chemical purpoſes are alſo made 
with clay and ſand. Some workmen inſtead of = 


HE elegant pottery called Queen's ware is of this kind, 
Its biſcuit is compoſed of tobacco-pipe clay and ground 


ſand 
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ſand make at of ſtone ware reduced to a grofs , 
powder, which enters better. 


GLASS OF WINE BOT TIES. 


VITRIFIABLE earth mixed with alkaline ſalts 
and a ſmall quantity of calcareous earth, forms 
the mixture which is the baſis of bottle glaſs. 

The metallic calxes which are commonly met 
— with in the materials uſed in the compoſition of 
this kind of glaſs, are the cauſe of the colour met 
with in all wine bottles. The glaſs of Seve is 
coloured by a little iron. In ſome manufacto- 
ries a very ſmall quantity of azure blue is mixed 
with the glaſs in fuſion, in order to give ita 
more agreeable. colour. 


— . * 


Gi 188 ACTED UPON BY ACIDS, 

Ir. too great a quantity of calcareous earth 
be admitted into the compoſition of glaſs, it 
preſerves part of the properties of this kind 
of earth. This forms a bad kind of glaſs, 
which is | acted upon by the mineral acids. 


M$: 7 The: 
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The wine bottles which come from Lorraine 


have this defect. 


RaAuumbn's PoRcELAIN. 


| Common bottle glaſs cemented with gypſum 
in powder, and made red hot, loſes a good deal 


of its tranſparence. It becomes of a milky white, 
and has a degree of tranſparency nearly the ſame : 


| An that of porcelain. 


1 ATTRIBUTE this change to the action of 


the vitriolic acid of the gypſum, which attacks 
the calcareous earth of the glaſs, and cauſes its 
particles to take another arrangement. 


Ir is remarked that the broken ſurface of this 
glaſs is diſpaſed in threads, inſtead of being 


ſmooth and united. This plaſs reſiſts the fire? 


nearly as well as glazed earth, and may ſerve 


for the fame purpoſes in warming water quickly. 


We are indebted for this N to the late 
Mr, Reaumur. 


Warrz GLass, OR CHRYSTAL, 7 


Ene —_ beautiful glaſſes. are thoſe made 
with 


— — — ww, GJ 
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with ſand and fixed alkalies, both very pure. 


The longer they remain in a ſtate of fuſion, 


and the leſs alkali they contain, the harder, 


whiter and more ſolid they are. This forms 


the fine glaſs known by the name of chryſtal ; 


into the compoſition of which calxes of lead are 


alſo ſometimes admitted, which vitrify during 
the fuſion, and give ſolidity to theſe kinds of 
glass. 50 e | 


| Fa = . 2 
A Mixrunk of find and ceruft, . 


an intenſe heat, and kept a long time in fuſion, 
forms a glaſs of lead, which is very hard, tranſ- 


parent, and of a yellow colour reſembling topaz 


when a little phlogiſton remains in it, but co- 
lourleſs when the phlogiſton is all conſumed, 


STRAS.” 


A YELLOW glaſs of lead, mixed with a fuff- 
cient quantity of white chryſtal glaſs, forms a 


"I "IVES SANR ED Sn a. — —— 
w ç—ç—＋—＋1vV Dy 


"AP 
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leſs coloured, pretty hard glaſs, which. is fold 
under the name of /tras. 


F ALSE Runs AND GARNETS, 


| ALL ſorts of colours are given to ſtras by 
means of metallic calxes. The calx of gold, 
1 the name of purple powder of Caſ- 

1 ius, gives it a lively red colour, and forms 


Fele rubies and garnets. 
Faler Fur ERALDS. 
| Carx of copper gives a green tinge to firas, 
and forms Vel emeralds. 
Fals E HYACIN TES. 


Tux different ſaffrons of Mars give red or 
aurora colours, more or leſs deep, according to 
the degree of calcination, This forms the %% 
byacinths. 


FALSE SAPPHIRE. 


Puk calxes of cobalt, eſpecially that which 
is precipitated trom the nitrous acid by fixed 
alkali, 
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alkali, communicates to ſtras a fine blue colour, 


indeſtructible in the fire, and forms the falſe” 


ſapphire. 


FALSE AMETHYST. 


CALXES of gold and cobalt mixed, give to glaſs 


a beautiful violet tinge, and form the Jaiſe ame- 


the. 


. 'F — Opar, and VENETIAN GIRASOLE. 


Ir a ſmall quantity of calx of tin be added to 
the compoſition of ſtras, it forms a brilliant, 


but ſomewhat opake glaſs. This is what, ac- 
cording to the proportions of the calx of tin, 
makes the falſe opal, and the Venetian giraſole. 


WHITE ENAMEL. 


CarLx of tin, minium and ſand, mixed and 


| melted together by an intenſe fire, form a white, 

| opake, milky maſs, known under the name of 

_ enamel. It is this enamel which forms the coat 
Ing of delft-ware. 


CoLOUR= 
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ColouRED ENAMELS. 


ALL ſorts of colours may be given to enamel 
by means of the metallic calxes above-mention- 
ed; by augmenting or diminiſhing the doſes of 


which, varieties of all kinds are produced, 


8 


MINERAL AND SALT-WA TERS, 
AND ON NITRE. 


On MINERAL WaTERs. 


HE pureſt 3 that is found in the bow- 
els, or on the ſurface of the earth, 1s 


always loaded either with a little earth in a 
divided ftate which it holds in ſolution, or with 


ſelenitic matters. When the water contains 


only a ſmall quantity of theſe ſubſtances, it is 
not rendered unfit for drinking or e 


| ves. 


Wurn water in its courſe meets with veins 
of mineral matters which it is capable of difſolv- 


ing, it loads itſelf with a certain quantity of 


them, 
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them, and acquires taſte, colour, and often 
odour. It i is then called a mineral Water. 


SoME mineral waters are warm, when they. 


have the name of thermal waters, 


Sour are cold; that is, are conſtantly ſome 
degrees colder than the temperature of the place 


5 Where _ are found. 
5 LASTLY, fome are neither hot nor cold. 


Tur metallic matters moſt commonly met 
; with in minera] waters, are iron and copper. 


Other metallic ſubſtances are very rarely con- 
tained in them; and there are no inſtances of 
gold and ſilver being found in any mineral wa- 


ter, although this is not abſolutely impoſſible, 


AMONG the ſaline matters that are found in 
mineral waters, the vitriolic acid is always that 


which is met with in greateſt quantity, and 


next the marine acid: the nitrous acid is ſcarce- 


ly ever contained in them. Theſe acids, in ge- 


neral, are not in a detached ſtate in mineral wa- 
ters, but almoſt always combined with the me- 


tallic 


. - Y7 
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tallic matters above-mentioned. They Ty 
likewiſe combined with earths both of the vitri- 
fable and calcareous kind, and form fo many 


ſpecies of ſalts with an xy baſis. | 
Nuri falts with a fixed alkaline baſis are Þ 

8:5 « . | * 

alſo very frequently contained in mineral watersz | | 
fuch as vitriolated tartar, Glauber's ſalt, and ſea- | 
falt. Nitre is rarely met with, and always i in ö 
5 ſmall — i 
| OE are ſome mineral waters, the acids | 


of which are not perfectly ſaturated, and which 
have an acidulous taſte, They are called, on 
this account, actduions mineral waters, * 


OrHER mineral waters have the common 
fixed alkali, or the marine alkali, for one of 
their predominant principles. "Theſe waters, by 

means of their alkali, hold oily matters in ſolu- 
tion. They are ſaponaceous, and lather like 

ſoap ſuds. For this reaſon my are called A 

naceous mineral waters. 


* IT has ſince been ſufficiently proved, that the acidulous 
taſte of theſe waters is owing to the gas or fixed air with 
which RIG are impregnated, J. A. 


By 


— 
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Surrnun is one of the principles of mineral 
waters. It is held in ſolution 3 in them, ſeveral 
different ways. 


. By diviſion only. When theſe waters are 


expoſed to the air, their ſulphur precipitates 
almoſt totally, after a certain time, in form of 
a white powder. 


2. WHEN elfe is contained in the acidu- 


lous waters it is in a better ſtate of ſolution, and 


is therefore much longer in ſeparating from them 


"wen they are expoſed to the air. 


1 In 88 lara] waters this ſub- 
Nance is preſent in form of liver of ſulphur. 


Theſe mineral waters have an odour of rotten 
eggs, which acids render ſtill more ſenſible. 


CERTAIN mineral waters contain a volatile 
principle which appears of a ſpirituous nature. 
This principle is named gas. Experiments have 
ſhewn that this is only air intimately mixed 


with the water.“ This gives to certain waters 
which are charged with mineral matters the pun- 
gent odour and taſte of ſparkling Champagne 


* Nor the common or atmoſpherical air, but fixable or me- 
ag air. Þ A. 5 


wins, 
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wine. Theſe mineral waters froth, ſparkle, 


and if ſhaken too briſkly, break the bottles. 
They inebriate like Champagne, but this effect 


is only nene 


TuESE general facts are all that we can men- 


tion in a work like this. It would take up too 


much room to enter into details in order to ſhew 
how the principles contained in mineral waters 


are united to each other. We ſhall alſo excuſe 
: ourſelves from giving the details of their ana- 
lyſes. | 


Ox Sra-Warkn, AND THE : WATER or Saur 


Prrs AND SPRINGS. 


p. © 


TE falt waters of which we are now to 
ſpeak, all contain a little detached uncombined 


earth; a little calcareous ſelenites ; a good deal 


of ſea ſalt which is uſed for falting proviſions; 


marine ſalt with an earthy baſis}; ; and Glauber's 
| ſalt. 


Tar practices employed with reſpe& to all 
theſe waters, have for their purpoſe the extracti- 
on of the ſea falt ſeparate from all foreign mat- 


ters. This is effected in different manners. 
| Tun 
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Tar methods uſed at different Calt works: are 
ſomewhat different, although tending to the 


fame purpoſe : they turn upon certain circum- _ 


ſtances which cannot be entered upon at preſent. 


We ſhall only ſpeak of one of theſe methods, 
becauſe all theſe waters may be treated in the 


ſame manner in order to obtain their ſca-ſalt. 


Schror. 


Tur brine is evaporated in large iron pans. 


5 At the beginning of the evaporation the detached 


earth and the ſelenites ſeparate and precipitate; 
and the ſelenites carries with it a great quantity 
of Glauber's ſalt. This precipitate forms a 
matter which has an earthy appearance, and is 
called {ch/zt, or ſcratch by the workmen. It is 
| ſeparated with a good deal of care, becauſe it 
injures the goodneſs and purity of the ſalt. 


SEA-SALT. 
WVBEN no more ſchlot precipitates, the ſurſacc 
of the liquor, when the evaporation is carried to 


a certain point, is feen covered with a great 


poration 


number of little chryſtals of ſea-ſalt. The eva- 
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poration is continued by a ſtrong fire when the 

ſea-ſalt is wanted only in very ſmall chryſtals ; 
but it is managed ſlowly when large chryſtals are 
to be procured. Theſe are taken off as faſt as 
they form, and ſet to drain, 


THERE remains at laſt a large quantity of 


liquor which refuſes to yield any chryſtals. 


; | Theſe liquors are called by chemiſts mother-wa- 
ters; but that we are now ſpeaking of is called 
bittern in the ſalt works. Sea: ſalt chryſtaliſes in 


cubes and triangular pyramids. 


BITTERN. 


Tur bittern, or mother-water of ſea-falt, 


contains a great quantity of ſea-ſalt with an 
carthy baſis, and a little Glauber's ſalt. 


MAN ESTA OF SEA-SALT. 


ON pouring fixed alkali into bittern, a white 


_ earthy precipitate is immediately thrown down, 
which is the magneſia of ſea-ſalt. The alkali 
unites with the marine acid which held the earth 

in ſolution, and forms with it a | regenerated ſea- 


alt. 
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ſalt. Towards the end of the chryſtalizations 
the Glauber's ſalt which Was contained in * 


dittern is procured. 


SCALES. 


 Dvrins the evaporation of ſalt waters, a part 
of the ſchlot adheres to the bottom of the pan, 
along with a good deal of ſea-falt with an earthy 
baſis, a little common ſalt, and a good deal of 
| Glauber's ſalt. All theſe ſubſtances are mixed 


and confounded. They are from time to time 
ſeparated from the bottom of the pans with 
chiſſels. Theſe are called ſcales by the workmen. 


GLAUBER'S SALT PROCURED FROM SCHLOT. 8 


Tux ſchlot is lixiviated with a good deal of 


cold water, in which the Glauber's ſalt, as be- 
ing very ſoluble, diſſolves. By evaporation and 


chryſtalization args 1 of Glauber s ſalt 
are obtained. | 


EPSOM SALT. 


WHEN the chryſtalization of the Glauber's 
e tal 


th 


2 
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Galt 15 interrupted by agitating the liquor when 
the chryſtals are about to form, it yields only 
ſmall irregular chryſtals, which bear the name 


of Epſom fait 


GLAUBER'S and Epſom ſalt are therefore abſo- 
lutely one and the ſame ſalt, ſince they contain 
the ſame principles, and the former may be 


made with the latter. For this purpoſe, no- 


thing more need be done than diſſolving the 


Epſom ſalt, and re-chryſtaliſing Oh the * - 


ther hand, by interrupting the chryſtalization of 


| Glauber's ſalt, Epſom ſalt may be made. This 


is all the difference between the two ſalts.“ 
OBSERVATIONS ON SEA-SALT. 
BEFORE we quit the ſubject of ſea-ſalt, it 


»TuIs is only true with reſpect to the ſalt called Epſom ſalt 
in France, That which goes under this name (and alſo that 
of ſal catharticus amarus) in England, and which is obtained 
trom the bittern of ſea-ſalt, differs from Glauber's ſalt in hav- 
ing for its baſis the earth ſo well known in medicine under the 
name of magneſia; whereas that of Glauber's ſalt is the fofſil 


alkali. The acid of both is the vitriolic. The addition of 


fixed alkali ſerves at once to diſtinguiſh the Epſom from tie 


Glauber's ſalt; occaſioning a copious precipitation with the 
former, but producing no change with the latter, J. A. 


* 


may 
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may be proper to make ſome further obſervations 
upon it, and on the matters which are contained 
in the waters which furniſh it. 


15 1 cheyſtals of ſea-falt are always figured 


in cubes or triangular e 


| Tross which are cubical, are formed in the 


interior part of the liquor, where the air has no 


acceſs. Theſe chryſtals repreſent one cube en- 


chaſed within another. That which forms the . 


centre is of a milky white, and almoſt opake; 


it is a maſs of a vaſt number of ſmall cubes, : 


| heaped upon one another. The great cube is 


formed of ſaline laminz or layers, tranſparent, 


incumbent one upon another. They are as it 
were ſeparated by diagonal lines, which termi- 
nate at each angle of the little central cube. 


Tat chryſtals which are triangular, have been 


formed at the ſurface of the liquor. 


2. r is a perfect neutral, Which can- 
not be decompoſed by the action of fire. Some 
perſons, however, iuppoſe the contrary. They 


imagine that it ſuffers a part of its acid to eſcape 
_ when diſtilled oo fe, or when calcined in the 


Open 
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open air, as is done in ſome ſalt works, in order 


to form the large maſſes called haves , ſalt. It 
is true that common ſea-falt exhales a portion of 
marine acid when expoſed to the action of the 


fire, but this acid proceeds from the decompo- 


ſition of the ſea-ſalt with an earthy baſis, from 


which common ſalt is never free; and not from 


the ſea-ſalt with an alkaline baſis. 'T hoſe che- 
miſts who have ſuppoſed that common ſalt was 


decompoſed by the action of the fire, have en- 
tirely overlooked the exiſtence of this ſea-ſalt 


with an earthy baſis, which is mixed in more or 


leſs quantity with all the different kinds of ſalt 


in common uſe. I have ſeveral times made 
| theſe experiments on ſea- ſalt perfectly freed from 
this earthy falt, and it never yielded an atom of 
acid, to whatſoever degree of heat it was expoſed. 


3. Tux ſea-falt with an earthy baſis, although 
it chryſtaliſes with difficulty, yet mixes in chryſ- 
talization along with that which has an alkaline 
baſis, and is even the cauſe why cubical chryſtals 


are obtained vaſtly larger than when the ſca-falt_ 


is very pure. 
S SEA-SALT PURIFIED. 
Common ſea-ſalt is diſſolved in water, the 
N 2 | liquor 
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liquor filtered, and chryſtals of ſoda added, 2 


few at a time. Theſe unite to the acid of the 
ſca-ſalt with an earthy baſis, and precipitate its 


abſorbent earth. When the precipitation ceaſes 
no More is added; the liquor is filtered, evapo- 


rated, and chryſtaliſed. The ſea- ſalt obtained 


by this method is of the moſt perfect purity, 
and does not give out any acid by the action of 
fire, without a medium, eg 


Our ScuLor. 


Tur ſchlot Wan from brines in ſalt works, | 
85 contains the ſelenites, and almoſt all the Glau- 
ber's ſalt. This laſt, though very ſoluble in 
water, nevertheleſs precipitates with the ſelenites 
during the evaporation; which proceeds from 


the great affinity which ſelenites, Glauber's ſalt, 
and ſea-ſalt with an earthy baſis have to each 
other. 


ON NirTRE. 


| NiTRE, or ſaltherre is @ falt extracted from 


old rubbiſh. * In this rubbiſh. is contained A 


* NiTRE is alſo dot from LM common ſoil, or vegetable 


mould, impregnated with putrefaQtive ſubſtances, and expoſed 


to the air, J. A, 


good 


} 
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good deal of nitre with an earthy baſis, and ſea- 5 
ſalt. In order to procure nitre with a fixed al- 


kaline baſis, the following method is practiſed. 
NirRE EXTRACTED FROM RUPBISH. 


TRE rubbiſh of old plaſter is reduced to a 


groſs powder, and lixiviated with cold water. 


The liquor is paſſed through freſh wood aſhes, 


and then evaporated to a pellicle. During this 


proceſs a great quantity of ſca-ſalt is precipita- | 


ted, which is taken away, as uſeleſs. When 
the liquor is ſufficiently evaporated, it is carried 
into a cool place to chryſtaliſe. The chryſtals 
that form are called nitre of the firſt boiling. This 

1s produced from the combination of the fixed 


alkali of the aſhes with the nitrous acid. The 
alkali diſengages the earth of the nitre with an 


earthy baſis, and takes its place. 
Morura-Wares or Nirkk. | 


THERE remains, after this chryſtalization of 


the nitre, a thick liquor which refuſes to yield 


any chryſtals. This liquor conſiſts of nitre and 
ſea · ſalt with earthy baſes, and is called mot her 


water. 


N 3 ont: REA Ge 
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| MaGNESIA ALBA. 


Ox pouring fixed alkali into the mother-water 


of nitre, there falls down a white earthy preci- 

pitate, which, waſhed and dried, forms the 

magneſia to which the name of mutrous panacea 
has been given. | 


IN ds operation; the alkali unites with the 
acids; and after the precipitation, there is found 


in the liquor regenerated nitre and ſea-ſalt, 
which are extracted by evaporntion and chryſta- 
| lization, : 


Nrrar o F Two BOILINGS. 


Tr HE aſhes through which the lye of the rub- 


biſh is paſſed, furniſh a fixed alkali, which de- 
| compoſes a part of the ſea-falt and of the nitre 
with earthy baſes. 1 


We have remarked that a large quantity of 


ſea-falt is ſeparated, which precipitates during 
the evaporation of the liquor. There Kill re- 
mains, however, a good deal, which chryſtaliſes 
, ie with the nitre. 


"Tris nitre of the firſt wlling is diſſolved 3 ina 
mall 


' ſoluble than the ſea-falt, diflolves the firſt, and 
in the greateſt quantity. The undiſſolved ſea- 
falt is ſeparated, and the liquor evaporated. It 


freed from the greateſt part of its ſea-ſalt : it 
ſtill, however, contains ſome. This is called 
_ ire Y two 8 | 2 


NrrxR OF THREE BOILINGS, OR REFINED Z 


SALTPETRE. | 


TRE proceſs above-mentioned is repeated on 
the. nitre of the ſecond boiling. The faltpetre 
is now procured in a vaſtly purer ſtate, and 
without any ſea-ſalt, when the operation has 
been well conducted. It is called purified or re- 
fined nitre, or nitre of three boilings. Among the 


nitre chryſtaliſed in great works there are very 
often met with large beautiful chryſtals of nitre, 


ns needles, which the workmen call witre 


icks. 


Nix RE of threc boilings is ſufficiently pure 


for gunpowder, and for the other uſes to which 


it 1s applied in the arts; but for medical pur- 


: poſes it is made to undergo. another purification, 


N 4 | | ON 
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{mall quantity of water. The nitre, as more 


yields a nitre purer than the former, ſince it is 
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| which do not occaſion any alteration in them. 


ON 


ON THE 


extract from the earth the juices proper to 


their nature. Vegetable ſubſtances are much ” 
more compound than mineral. Their analyſis 
1s conſequently more difficult : certain principles, 


of too great tenuity « or N eſcape us en- 
tirely. 


Tur action of W of fire, aa of the 
other means uſed for the analyfis of vegetable 
ſubſtances, often produce ſuch conſiderable alter- 
ations in them, as entirely to change their na- 


ture. 


Tur order we ſhall follow in theſe analyſes or 


decompoſitions, will be firſt to examine the ſub- 


ſtances extracted ſrom vegetables by means 


EGETABLES are organiſed bodies, which : 
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On THE Joicss OF lars. 


IN oe to extract the juices of plants, they 
are pounded, while recent, in a marble mortar 
with a wooden peſtle, and then put to the preſs. 


By this method a liquor is extracted which con- 


tains the principles of the vegetable, without 


having eee any change. 
CranfrICATLO OF Jorcks. 


Taz | juices, inunedlavely after their ſepara- 
tion, are turbid, on account of a part of the 


bruiſed plant which they contain, and of the 
reſinous matter which is in a ſtate of imperfect 
ſolution. In order to clear them, the white of 


one or more eggs is beat up with them, and they 
are juſt brought to boil over the fire. During 
this proceſs, the white of egg involves and brings 
With it to the top in form of a ſcum all the mat- 
ter that was not perfectly diffolyed 1 in the Juice. 


Int this manner the greater part of; juices are 


clarified, which are then called depurated j Juices. 


PsszvriaL SALTS 1 EXTRACTED FROM THE 
| | Joices OF VEGETABLES. | 


On evaporating great part 4 the en 
N 5 + dant | 


dant moiſture of theſe juices, they yield, after 


a certain time, chryſtals of ſalts which differ in 
their nature according to the different ſpecics of 
the vegetables. The greater number of theſe 
| Juices contain all the mineral ſalts with a fixed 


alkaline baſis; as Glauber's ſalt, vitriolated tar- 


tar, and nitre; but theſe are not the true eſlen- 
tial ſalts of * ol. 


Tnosk which more properly her this name 


are of a different nature, They are ſuch as pre- 


ſerve ſome of the properties of the vegetable, 
and in the compoſition of which there enters a 
certain quantity of oil ; whereas no oily matter 
enters into the compoſition of the mineral ſalts. 


EXPRESSED O1Ls. 


Tus ſeeds a—_ oily or mul j de yield by 
contuſion and expreſſion an unctuous inflam- 


mable juice, called fatty oil. All theſe oils are 


mild and inodorous, thoſe excepted which are 


extracted from the ſeeds of umbelliferous plants, 


which yield oils of another nature, to be ſpoken 
of under the article of eſſential oils. 


AMONG the mild oils extracted in this man- 
| | 5 ner, 


G a>. £3 : at 
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ner, ſome are fluid, as thoſe of ſweet almonds, 
of nuts, &c.; others very thick, and even ſolid, 
as the oil or butter of e oil of nutmegs, &c. 


Conmmuarion + or Parry O11s WITH | 
VreRIoLIC Acip. | 


THE vitriolic acid unites with fatty oils with 
heat and efferveſcence, and a ftrong odour of 


ſulphureous acid. The mixture becomes black, 


and of a reſinous conſiſtence, ſimilar to turpen- 


tine. 


ANALYSIS OF ARTIFICIAL RESINOUS MATTER, 


Tris artificial reſin, ſubmitted to diſtillation, 


made a ſulphureous acid, a little ſulphur which 
ſublimes at the cloſe of the diſtillation, and oil, 


according to the proportions that have been em- | 


Ployed. 


INFLAMMATION OF FATTY Oils —Y THE 
. Nirgovs ACID. 


Tur ſmoking nitrous acid unites to fatty oils 
with prodigious activity. On mixing them, ſo 
conſiderable a heat is produced, that many of 
them inflame. After the inflammation the coaly 

matter of the oil remains. 


Ne 5 


IS 
| 

J 
* 

5 
1.2% 
10 
{14 
: E 
| 


. a _—___—_— _ > 
. — 


8 — . 
— ——_—_—_—— 
_— 3 — 
— GL r 
— ng 


— ̃ — 
— — 


— 


— ( 
D 


—— 


—.— WERE, 
r * N 


— — 


v ed 
——— NDS SUIT 5 CALI —— 


* —— * — 2 
. ——......— re 
” 


— 


276 VEGETABLE SUBSTANCES. 


ALL the fatty oils do not inflame with the 
nitrous acid ſingly. The concurrence of the 
vitriolic acid is neceſſary to ſeveral. The oils 
of this kind are oil of olives, oil of ben-nuts, oil 
of pinks, &c. The chemiſts who appear to 
have laboured moſt on this ſubject, have given 
nothing ſufficiently accurate, either on the theory 
of the inflammation of theſe oils by nitrous acid 
alone, or on the effect of the vitriolic acid in 
thoſe cafes where its concurrence is . | 
for the inflammation, 


Ir has 3 1 that the effect of the vi⸗ 
triolic acid is to dephlegmate the nitrous acid, 
and give it more ſtrength ; but in order to reaſon 
well upon an operation, we muſt begin with 


ſtudying the nature of the ſubſtances that concur 
in it. 


Tas fatty oils all reſemble each other in their 
general properties, as unctuoſity, inflammability, 
&c.; but they differ in ſome particular proper- 
ties which, however, are common to a number 
of individual kinds. Tt is to theſe different pro- 
perties of fatty oils that we ought to attribute 

the different facility with which they inflame, 
either 
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| either with the nitrous acid ſingly, or with this 
acid Joined with the vitriolic. 


AFTER a great variety of experiments made 
upon dils, I have found that there are ſeveral 
which poſſeſs the property of drying in the air, 
or of being converted in time to a thick, truly 
reſinous matter. Thoſe of this claſs are known 
to the painters by the name of drying oils. All 
| theſe readily inflame with the nitrous acid ſingly ; 
and thoſe of this kind which dry the ſooneſt, 
inflame the moſt eafily. Linſeed oil may be 
placed at the head; and of all the fatty oils it 1s 
that which is moſt frequently and ſucceſsfully 
uſed for the experiment. Eſſential oils, which, 


it is well known, ſooner evaporate and thicken h 
in the air, are for this reaſon more. readily in- 
flamed by the nitrous acid ſingly, than 1 of 


the fatty oils. 


I THINK myſelf ſufficiently authoriſed to af- | 


ſert, that the effect which the vitriolic acid pro- 
| duces on thoſe fatty oils which cannot be in- 
flamed without its aſſiſtance, is to change their 
nature, and make them reſemble reſins. It ſe- 
parates their mucilaginous principle, and ſeizes 
the water which is a principle of theſe oils ; in 


fine, 
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278 VEGETABLE SUBSTANCES. 
fine, it reduces them to the ſtate of the drying 
oils which inflame with the nitrous acid ſingly. 


I HAvE mixed olive oil with the vitriolic acid, 
and when the efferveſcence was over, have 
waſhed in water the reſin-like matter, in order 
as much as poſlible to take out the acid. This 
matter, mixed afterwards with ſmoking ſpirit of 

nitre, inflamed as eaſily as pure linſeed oil. 
Thus, in this experiment, it is certain that the 
| nitrous acid is not dephlegmated by the vitriolic. 

When a mixture of theſe two acids is poured 
upon dil olive to inflame it in the common me- 

thod, the ſame thing takes place; that is, the 
oil is converted into a reſinous maſs: but this is 


5 done inſtantaneouſly, and the inflammation uſu- 


ally follows very only: 


WIXII reſpect to the theory that has been gi- 
ven of the inflammation of oils by the nitrous 
acid, it ſeems to me defective. It is pretended, 
1. that the fungus formed during the tumefacti- 
on of the oil with the mineral acids is charcoal; 

2. that this coal forms an aſh which produces 


- nitre with the nitrous acid. 


Bur! it is very certain that the fungus i in queſ- 
tion, 
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5 tion, whether produced by the vitriolic acid, 


the nitrous acid, or both in conjunction, has 
nothing of the nature of a coal. When ſubmit- 
ted to diſtillation it yields all the principles that 
oil affords. 


As to the ſuppoſed dation of 1 nitre From: | 


the combination of the nitrous acid with the 
fixed alkali of this pretended coal, this is alſo 


an error. In order to effect this combination, 


a complete combuſtion of part of the, oil would 
be previouſly neceſſary; which does not happen: 


| beſides, it is known that oils yield little or no 2 


alkali by combuſtion. 


I IMAGINE the inflamination of fatty oils with 


the nitrous acid is owing to a portion of nitrous 
ſulphur, which is formed by the combination of 


the nitrous acid with phlogiſton. This nitrous 
| ſulphur is very inflammable ; and the heat exci- 


ted by the mixture is more than ſufficient to in- 
flame it. | 


WHITE SOAP. 


7 ixed alkali of ſoda, rendered more cauſtic by 
_ quick-lime, and then put to olive oil, forms a 
mixture which in the ſpace of ſome days ac- 


quires a good deal of conſiſtence, and is then 
called 
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called ſoap. In order to prepare it, a pound or 
ſoap lye is mixed with two pounds of olive oil, 
and the mixture triturated with a wooden peſtle 
till it has acquired the conſiſtence of a very thick 
ſoup. Tt is then poured into moulds of the 
form required. In the ſpace of ſome days it 
acquires a ſolid conſiſtence; it is then taken out 
of the moulds, and expoſed to a dry air, which 
completely hardens it. 


| DEcomposITION or Soar BY Aerps. 


T- an acid be put into ſoap- -water, it decom- 
poſes the ſoap. The acid unites to the alkali, 
and ſeparates the oil from it, which ſwims at 
top. Well waters loaded with ſelenites produce 

the ſame effect by means of the vitriolic acid ; 
they contain. On this account they will not 
lather with ſoap. | 


| Balsan OF > SULPHUR, MADE WITH FATTY 
Ons. 

Toney oils diſſolve ſulphur with the afliftance 
of heat. This compound bears the name of 
Ruland's balſam of ſulphur, when oil of nuts has 

been employed. Oils when hot hold more ſul- 
phur in ſolution than when cold; hence theſe 


5 balſams 1 in cooling depoſite a part of cheir ſulphur. 


EMUL- 
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EMULSIONS. 


Tas ſeeds which we have called oily or emul- 


five, ground in a marble mortar with water, 
form a liquor as white as milk. This has the 
name of an emulſion. 


Ix this mixture, the oil is united to the water, 
by favour of the mucilaginous matter contained 
in the oily ſeeds. It is this oil, prodigiouſly di- 


vided, which produces the min; whitenels of 
emulſions. 


Ox Moc 1L AES. 


THE greater part of the oily ſeeds contain a 


55 good deal of mucilage which diſſolves in water. 
L.inſeed is of this number: boiled in water it 


gives out a very ſoft mucilage, which has only 


a ſlight maukiſh taſte, and reſembles glue. 


PLASTERVS. 


FATTY oils by the aſſiſtance of heat combine 


with certain metallic calxes. When combined 
with calxes of lead, a ſpecies of metallic ſoaps are 
formed, which bear the name of plaſters. 


INT Us Recror OF PLANTS. 


WHEN an aromatic plant is diſtilled along 


with | 
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with water in a water-bath, there riſes, with a 
degree of heat leſs than that of boiling water, a 
very ſmall quantity of an extremely odorous li- 
quor named ſpiritus rector. This liquor con- 

tains almoſt all the odour of the vegetable; is 
not inflammable; and loſes its ſmell in a ſhort 
time in the open air, without any loſs of weight. 


Ess ENTIAL OIIS. 


Ir an aromatic plant be diſtilled along with 
water by a naked fire, there riſes, at the boiling 
heat, ſpiritus rector, and water charged with an 
dil which either ſinks to the bottom, or ſwims 


on the ſurface. This oil is called an ys. 


Tux eſſential oils of FEAT aromatics are al- 
4 all heavier than water ; but thoſe extracted 
from all the vegetables of this country, are 
_ lighter than water, and ſwim on its ſurface. 

ExTRACTS OF VEGETABLES. 
Tux decoction of the plant which remains in 
the alembic after the diſtillation of its eſſential 
dil, is loaded with the ſaline extractive parts oſ 
the plant. On raporating this liquor ſuffici- 

85 | ently, 
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ently, there remains a honey-like matter, which 


18 called an extract. 
1 PLANTS. 


Tr plant remaining in the alembic, on be- 


ing repeatedly boiled with freſh water, gives out 
all the ſoluble matter it contains. There is left 
at laſt only the ſkeleton or ligneeus Fart of the 


vegetable. 


| RECTIFICATION | OF EsENTIAL O11. 


Ex88xTIAL oils, on long keeping, loſe a great : 
part of their odour, and are conſiderably thick- 
ened, They ſometimes even daniel loſe their 


| edour. 


Wu their odour is not quite gone, they 
are rectified in a retort, in order to ſeparate the 


reſinous matter that thickens them, which is 


formed by the diſipation of the more Kuid part 


of the oils. 


Wax their odour is entirely loſt, they are. 


put into an alembic with freſh plants of the ſame 
SING, in order perfectly to renew them. This 
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js the beſt method of rectifying them in ſuch a 
(| 


INFLAMMATION OF ESSENTIAL OI1Ls. 


THe nitrous acid mixed with eſſential oils, 
inflames them with much greater facility than 
it cory the fatty oils. 


STarKEY' 8 Soap. 


Ex8ExTIAL oils do not eaſily combine wich 
fixed alkali. A compound of this kind, made 
with oil of turpentine and fixed alkali, bears the 
name of W 5 ech. | 


"Srainny' 8 FI is a compoſition very diff 5 
cult to be made, and requiring a conſiderable 


time. F ew perſons well underſtand what it 
really i is. 


My experiments have ſhewn me that this ſoap 
is compoſed of the reſinous part of the oil of 

turpentine and fixed alkali The more fluid 
and rectified the oil of turpentine is, the leſs of 
this ſoap is obtained; and on adding turpentine 
to the mixture, the preparation is conſiderably 
accelerated, By RO trials I have aſſured 


my ſelf, 
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myſelf, that all the fluid and ſpirituous part of 
the eſſential oil is diſſipated when Starkey's ſoap 
is made, Thus, it evidently muſt be very diffi- 
cult to determine the proportion of the oil of 
turpentine to the alkali, ſince that depends upon 
the ſtate of the oil, When common effence of 


turpentine is employed, eight N are requi- 
lite to one of alkali, 


To be certain of my theory, 1 have attempt- 
ed to make this ſoap with oil of turpentine rec- 
tified in a water-bath with lime ſlaked in the air. 
This oil was of extreme tenuity; and forty, or 
even fifty parts of it to one of alkali were neceſ- 
ſary to form a very little of Starkey's ſoap. On 
_ evaporation, this oil left ſcarcely any reſinous 
matter. 


TEE | ſhorteſt method t ROY Starkey's ſoap 

was, I found, to grind the alkaline falt with 
the oil of turpentine upon a porphyry. The oil 
thus preſenting a larger ſurface, ſooner evapo- 
rates, and the ſoap is more ſpeedily made, This 
reſolves another of the fix problems propoſed in 5 
the Journal de Medecine. | 
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NEUTRAL SALT FORMED BY THE ACID OF THF 
Oil or Tunrznrms, AND FIXED ALKALL 


 STARKEY's ſoap i is commonly filled with lit d 
tle chryſtals of a falt formed by the combination 


of the acid of the oil of turpentine with the fixed 
: alkali. | 


"Pars (alt i is alſo obtained by digeſting oil of 


turpentine with alkaline ſalt. By means of fil- 
tration the Starkey's Soap that forms is ſeparated | 


from the aqueous ſaline liquor, which, on eva- 


poration, yields chryſtals, generally in little 
needles, but ſometimes in very large ones, figu- 


red in parallelopepids, eſpecially when the li- 
quor iS 8 to evaporate in the open ah 


-BALSAM OF Sulenbn MADE WITH 
| ESSENTIAL OILs. 


” Es8ENTIAL oils diſſolve ſulphur as well as 
: fatty oils. Theſe compounds bear the name of 
balſams of ſulphur, That in which oil of tur- 


pentine is employed i is called terebinthinated bal- 


ſam of ſulphur ; that with oil of aniſceds, aniſa- 


ted halſum, &c. Like the fatty oils, the eſſen- 
tial diſſolve more ſulphur by the aid of heat 


than 
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than they can retain when cold. They, chere 


fore, in cooling depoſite the ſuper-abundant ſul- 


phur 1 in a chryſtaline form. ; 


Anauvs1s 0 or Woop. 


GUAIACUM wood is generally taken as an ex- 
ample of this analyſis. This wood is hard, 


compact, reſinous, and ſo heavy as not to ſwim 


on water. It yields a good deal of oil by diſtil- 
lation. The ſubſtances 5 * an n analyſis 
of guiacum are, 


I. PET which riſes with 2 heat a little ; 


price to that of boiling water. 


2. AN acid ſpirit, which comes over wich 3 


higher degree of heat. 


3. A LIGHT, ſomewhat coloured Oil, which 


ſwims upon the ſpirit. 


4. A BLACK, heavy, thick a: which ſinks 
to the bottom of the VN | 


5. Tere remains in the retort a true charcoal, 


6. Doxaxs the - tells a conſiderable quan- 
tity 


f 
4 
4 
i 
f 


# 
t 
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tity of air is detached, equal in volume to three 


hundred times the bulk of the guaiacum. 


7. Guatacun yields alſo a little volatile al- 


kali, but combined with the acid ſpirit, and 


conſequently in the ſtate of a neutral, which 


may be termed a vegetable ammoniacal ſalt. The 


volatile alkali is produced by the volatilization 


of part of the fixed alkali, effected by the oily 
| matters of the wood. | 


'F IXED ALKALINE SALT OF VEGETABLES, 


TE fixed alkali uſed 2 the above recited ex- 


periments is extracted from the aſhes of vege⸗ 


tables. 8 


"ui order to obtain bo any plant judged fit for 
the purpoſe is burned in the open air ; the aſhes 
are lixiviated with a ſufficient quantity of water; 


and the lye is evaporated to a certain point in 
order to ſeparate by chryſtalization the neutral 
ſalts mixed with the alkali. For in the aſhes of 
the- greateſt part of vegetables, ſome of the mi- 


neral ſalts, as Glauber's ſalt, vitriolated tartar, 


And ſea-ſalt, are contained; but never nitre, on 


account of its combultbility with phlogiſtic 


matters. 
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| matters. | When theſe neutral ſalts eve: been 


Z ſeparated by chryſtalization, nothing remains 


but the alkali. 


ALKALINE falt, perfectly purified, is always the 
fame from whatever plant it be obtained ; but as 
| the ſeparation of the neutral ſalts is very diffi- 


cult to effect with all the requiſite exactneſs, 
the alkalies extracted from different vegetables 
are not uſed indifferently. That got from tar- 


tar is very pure, and does not contain any fo- 


_ reign ſaline matters; it is therefore generally 


preferred to other e fixed alkalies. 


Fixep ür EXTRACTED FROM PLANTS BY 
THE METHOD OF TACHENIUS. 


 Tacnenivs, a phyſician, deſirous of obtain- | 
ing fixed ſalts from plants for medical purpoſes, 
which ſhould be milder than thoſe procured in 
| the common way, thought of a new method. 
This conſiſted in reverberating the ſmoke and 


flame upon plants during their combuſtion, in 
order that the phlogiſtic matter might be com- 


bined with the alkali. The ſalts obtained by 


this method are brown, but they have the pro- 
perties intended to be given them, They are 
3 loaded 
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100404 with phlogiſton, and approach to the na- 
ture of the alkaline liquor impregnated with the 


. colouring matter of Pruſſian blue. 


SALT or Sora. 


VaREC and ſoda are plants growing on the 


| ſea-coaſt. Theſe, with ſeveral others of the 


ſame ſpecies, are burned in great cavities made 


: in the earth. The Heat excited during this ope- 
ration occaſions a kind of fuſion of the aſhes 


which are left behind. They cohere in maſles 


of conſiderable bulk ; and are afterwards broken 
Into Jumps, in which ſtate we get the ſoda. 


In order to extract the marine or mineral al- 


Kali which it contains, the ſoda is reduced to 


powder, and boiled in water. The filtered lye 
yields a fixed alkali which chryſtaliſes, and the 
properties of which we have already examined. 


Por As E. 


Por As His an alkaline ſalt proceeding from 


the combuſtion of certain woods, and from 


the fluid which exudes from green wood when 


burned to charcoal. Pans are placed round the 


heaps of wood to receive the moiſture which the 


heat 


a. 


ne 
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heat expels from both ends. This water is eva- 


porated, and the refiduum calcined. It yields a 
very large quantity of alkaline ſalt, which is 


mixed with wood aſhes, and forms potaſh. 
| SALT oF PoTASH. 
TEE ſalt of potaſh is extracted by diſſolving 1 


it in water, filtering the liquor, and evaporating 8 
it to dryneſs. This is called * potaſh, = 


MS. 


Tae alkali of potaſh is not pure. It is very 
often mixed with ſea- ſalt, vitriolated tartar, 


ſometimes Glauber's ſalt, and generally contains 
good deal of marine alkali. 


ANALYsSIs OF BALSAMS, TAKING TURPEN- 
TINE FOR AN EXAMPLE. 
TURPENTINE, in a degree of heat inferior to 
that of boiling water, yields an eſſential oil, 


called eſſence, or oil of turpentine. It is clear and 


colourleſs. Along with this oil, a little colour- 


leſs acid phlegm comes over. 


Qs: Boltz 
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Boner Tunrrvrhr. 


AFTER this diſtillation, there remains at the 
| bottom of the veſſel the reſinous part of the tur- 
pentine, which 1 is called boiled turpentine. 


Ox urging this reſiduum with a degree of heat 
ſuperior to that of boiling water, there comes 
over a red oil, much leſs fluid than that obtained 
at the beginning of the analyſis. It is accom- 

: panied with an aqueous liquor, more acid than 

the former. When the diſtillation is only carried 
ſo far as to obtain theſe products, what remains 

in the veſſel is dry, brittle, and has ſcarcely any 
of the turpentine ſmell. It is called colophony. 


BALSAM OF TURPENTINE. 


| CoLornony, weed with a {till greater fire, 
| yields an oily matter, as thick as turpentine, 
called _ of turpentine. 


Coal or TURPENTINE. 


Taxkr remains in the retort a very ſmall 
| quantity of al matter. 


Piren 
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Pirch AND Tas. 


Pirch is a reſinous half-burnt ſubſtance, 
formed by the exudations which proceed from ; 
both ends of pieces of old fir wood burned in 
the middle. The more liquid part forms what 
is called tar. e 


LAM P-BLACEK. 


Tus reſiduums of turpentine, pitch and tar, 
which can be applied to no other uſe, are burn- 
| ed, and the ſmoke is received into appartments 
cConſtructed for the purpoſe. It forms a ſoot in 
very light flakes, which is called lamp-black. 


| ANALYSIS or BenzoiN. 
Frowns OF ö BExzoIN, | 


| BeNzoIN is a pure, very fragrant wr It 
yields, by ſublimation, with a degree of heat a 
little ſuperior to that of boiling water, a fra- 


grant volatile ſalt, chryſtaliſed i in little needles, 1 


called flowers of benxoin. 
On, srmir AND Coa or BENZ OIx. 


Tux reſiduum after the ſublimation of 3 | 


os e of -.- 
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of benzoin, ſubmitted to diſtillation with + 
ſomewhat ſtronger heat, yields a clear, fluid, 
fragrant oil, with very little colour ; but which 
continually acquires more and more colour and 
_ thickneſs, At the ſame time a little liquor paſſ- 
es over in white vapours, which is acid, and has 
the name of ſpirit or acid of benxoin. A true 
charcoal is left in the retort. 24 


Ox CAur HO. 


5 e is a concrete eſſential a always 
ſolid, of a ſtrong and penetrating odour. It is 
of a particular nature, and is not ſuſceptible of 
decompoſition by rectification, like oils. Cam- 

phor riſes entire in cloſe veſſels, without ſuffer- 
ing any decompoſition. It is very inflammable, 
like the eſſential oils. 


Ou or Caurhok. 
Tat moſt concentrated acids have no ſenſible 
action upon camphor. They unite with it, and 
cauſe it to take a liquid form. Camphor lique- 


fied hy the nitrous acid bears the name of oil 
camphor. 


Ir oil of camphor be . into > water, the 
nitrous 


' VEGETABLE SUBSTANCES. 295 


nitrous acid which held the camphor in a liquid 


form unites with the water, and the camphor is 
collected in a white maſs which ſwims on the 


ſurface. It is found not to have undergone any 


alteration. 


On BITrUUENx S. N 


BITUMENS are oily concretions, which be- 


long originally to the vegetable kingdom, and 


are found in the bowels of the earth. They are 
under two different ſtates: ſome are liquid, as 
naphtha, petroleum, &c.; others ſolid, as Tew's 
pitch, amber, pit coal, &c. © 


ANALysSIs OF PETROLEUM. 


PETROLEUM, called alſo oleum petre, in a de- 
gree of heat a little ſuperior to that of boiling 


water yields a very thin oil, colourleſs and very 
inflammable. This has the name of artificial 
_ naptha, or recti fied oil of petroleum. | 


By a ſomewhat ſtronger fire a red oil is ob- 
tained, which becomes more and more thick. 


Along with theſe oils an acid liquor comes over 
in white vapours, which is called acid of petro- 
eum. There remains in the veſſel a true coal. 


— 0 4 : AN A- 
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 AnaLysIs OF AMBER. 


AMBER ſurniſhes on an analyſis the following 

5 matters; 1. phlegm; 2. ſpirit; 3. volatile ſalt; 

FP 4+ a white oil; 5. a red oil; 6. a thick oil. 
5 


The reſiduum is a true coal. 
DETONATION OF NI TRE BY AMBER, 


| I a mixture of nitre and amber be heated in 
| a crucible, a detonation takes place ; the oil of 
| the amber burns and is diflipated ; the acid of 
h the amber unites with the alkali of the nitre, 
| and forms a neutral ſalt which chryſtaliſes. 
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=_ AMBER VARNISH, 


1 CLEAN amber, after being torrefied by a mo- ; 
derate heat in order to free it from the firſt prin- 
_ ciples which riſe at the beginning of diſtillation, _ 
| is in a ſtate fit for ſolution in fatty oils. This 
1 1 is the foundation of the beautiful varniſh for 
1 Fine 5 


ANALYSIS OF Wax, 


Wax is a ſubſtance of a middle nature be- 
tween oils and refins. On an analyſis, it yields 


a ſmal! 
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1 fmall quantity of fluid oil, and then an oi! 
which appears as fluid as the firſt, but which 
on cooling acquires almoſt as much conſiſtence 
as wax itſelf. With theſe oils a ſmall quantity 
of acid liquor comes over, which proceeds from 
the eee of the Wax. 


By a great a of ſucceſſive diſtillations, 
| the oil of wax is rendered fluid like the eſſential 


_ oils; andit does not grow thick through ages 
as they do. | ; 


BLEACHING or Wax. 
Wax, in its uſual Rate, is yellow. | This 
colour is diſcharged, and it is rendered white, 
by the combined action of air and water. This 
action occaſions the ſeparation of a part of its 


acid, which operates like the ſulphureous acid, : 
and deftroys the colour of the wax. 


ts order to TR Og 4 destruction of the 
colour, the wax is melted, and poured into 
water round a cylinder of wood, which reduces 
it into very thin ribbons. In this ſtate it is ex- 
poſed to the air and dew ; and when whitened | 
on its ſurface, it is melted again to give it a 
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freſh Runes and again expoſed to the air. 
This proceſs is repeated till the wax becomes 


— white throughout. 
ON Gums. 


| Gums are only thickened mucilages, which 
are preciſely of the ſame nature as the mucilages 
of which we have ſpoken. In their analyſis they 


furniſh the ſame ſubſtances, and in the ſame 
5 proportions. | 


Gums are diſtinguiſhed by the following bro- 


perties. ; 


* ' Taxy are of a compact texture. 
2. They are inſipid and inodorous. 


3. They diſſolve in water, without injuring 
its tranſparence, and are then converted into 


. eint, 


4. Turv are inſoluble in on, and ſpirit of 


; wine. 


ho Wren well dried they do not liqueſy on 


: the hire, but puff up and burn. 


6. Guns 
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7 6. Gums, in burning, do not flame till they 
are almoſt reduced to a coal. 


| ALL theſe properties thew that very little oil 
enters into the e of mucilages and 
gums. 


 AnaLvsIs of Gums. 


Gon ARaBic is uſually taken as an example 
of this analyſis. It yields a good deal of ſlightly 
: acid phlegm, and ſome drops of oil. 


Turn remains at the bottom. of the veſſel 
a coaly matter which is rarefied, and oecupies 
a good « deal of room. 


o Gunny Ress 


3 RESINS are mixtures of gum and 
reſin preſented to us by nature in this ſtate of 
combination. They, conſequently, participate 
of the tee of both gums and reſins. 


Tur are leſs friable than pure reſins, and 
| leſs hard than gums. | They are ſapid and odo- 
rous. I 


THEY whiten water in which they are diffuſed, 
O 6 „„an 


300 VEGETABLE SUBSTANCES. 


and form emulſions; which is owing to the 
reſinous part which, being in à very divided 


ſtate, remains ſuſpended in the water. 


Guuux REsixs do not totally diſſolve in 


ſpirit of wine. The purely reſinous part alone 


diſſolves in this liquor ; ; the e gummy part 
Preeipitstes 


Tuxv andy leſs i in the fire than gums, and 


7 burn more 8 


ANALYSIS « TY Gum Res1Ns. 


| Gon 1 RESINS in their" analyſis yield leſs | 
dil than reſins, but a good deal more than ſimple 
gums; and the ſame is true with 8 to the 


quantity of acid they give out. 


O SACCHARINE JUICES. 


Fk ſubſtances called ſaccharine juices, are 
ſuch as have a ſweet agreeable taſte, approach- 
ing to that of ſugar, and which are capable of 
producing a ſpirituous liquor by fermentation. 


Subſtances of this kind are ſugar ; manna; ho- | 
ney; the juices of ſeveral vegetables, as pears, 
apples, grapes; the ſmall portion of ſap in 2 


green 
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green ear of corn; the honey- -like juice 1 oh 
flower cup of pinks, jeſſamine, | &c. 


All theſe matters are of the ſame nature, and 
give out the ſame principles on an analyſis. | We . 


ſhall take honey for an example. 
ANALYSIS OF Hoey. 


DEw or HoN Ev. 


Honey, with the heat of boiling water, yields 


a liquor which has all the odour of honey, and 
is called dew of honey. It is without taſte. 


Acid or + Hoxey. 


Wr᷑n a ſtronger beat, honey gives out a 
very large quantity of a pretty ſtrong acid, which 
has an empyreumatic ſmell, on account of a 


ſmall portion of burned oil which comes over 


with it. Honey, like the reſt of the ſaccharine 
| Juices, yields little oil during its analyſis, The 
acid of honey efferveſces and combines to the 
point of ſaturation with alkali, forming a neu- 


tral ſalt which chryſtaliſes. 


Coar. 
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Coal or Hoxev. 


Arx the analyſis of honey, there remains 
at the bottom of the veſſel a light ſpongy coal. 


o Fe ERMENTATION. 


m6 diſtinguiſh fermentation into three 

periods; to wit, that of the ſpirituous, of the 
acid or acetous, and of the putrid or alkaleſcent 
fermentation. We ſhall give an idea of theſe 


three ſtates of fermentation, in proportion as the 


train of ſubjects will lead us to them; and we 5 


0 ſhall r now r begin with the ſ e 


Ox THE srmrruous FERMENTATION, 


Taz ſoiritucus fermentation is an inteſtine ; 
motion, accompanied with heat, which diſunites 
the principles of a fermentible juice; combines 


them in a different manner, in changing their 
nature; and ſeparates them into two parts, one 
named wine, the e other . or les. 


: ALL ſaccharine ad farinaceous ſubſtances 


are ſuſceptible of the ſpirituous fermentation, 


and capable of forming wine. The buſineſs of 


fermen- 
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fermentation is too extenſive to allow us in this 

place to enter into a larger detail on the ſubject: 
we ſhall proceed to examine the wine which is 
its product. 
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| D18TILLATION or WiNg---BRANDY. 


Wire diſtilled by a leſs heat than that of boil- 
ing water, yields a ſpirituous and very inflam- 
mable liquor, which is the ſubſtance called 

0 branch. 


Fxrnaer OF Wis E. 


Wuar remains at the bottom of che veſſel is 
an acid liquor, loaded with extractive princi- 
ples; which, when evaporate to the conſiſtence 


of a conſerve, forms what is called extract of 
wine, We ſhall examine it hereafter. | 


Sriarr or W 


"iy diſtilling brandy with a —_—. it is 
freed from a great part of its phlegm and groſs 
oil, and becomes ſpirit of wine. On re: diſtil- 
” ling this ipirit ſeveral times, the reftified ſpirit of 
ine is procured. . 


WATER 
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RecT1FIED ſpirit of wine digeſted with vitri- 
olic acid forms à combination called water of 
| Rabel. The proportions are one part of con- 
centrated acid to three of ſpirit of wine. 


VITRIOLIC ETHER. 


A MIXTURE of equal parts of rectified ſpirit 
of wine and concentrated vitriolic acid, ſubmit- 


ted to diſtillation, yields a ſpirituous very in- , 
| flammable liquor, named ether. The detail of 


this N may be ſeen in my diſlertation on 
ther. 


VoraTILE SULPHUREOUS VITRIOLIC ACID, | 


OBTAINED BY THE DISTILLATION OF F V ITRIO- 
LIC ETHER. | 


Warn the tber ceaſes to come over, there 


riſes an aqueous acid liquor, of an active pene- 
trating and ſuffocating odour. This is ſulphu- 
reous acid, which is formed by a portion of the 
vitriolic acid volatiliſed by the oily and n 
tic ſubſtance of the ſpirit of wine. 


"Ou 


„ 
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Oil or Wire. 


Wirz this ſulphureous acid there paſſes over 
a certain quantity of oil which ſwims on the 


' ſurface of the acid liquor. This oil is that 
| which was one of the conſtituent principles of 
the ſpirit of wine. Chemiſts have named it 
ſweet oil of vitriol, but improperly. It is the 


eſſential oil of the ſpirit of wine. 


| Res:iDuuUM or /ETHER, 


Axrzx the diſtillation of theſe products, there 
remains in the retort a black vitriolic acid, with 


a ſtrong ſmell of burning ſulphur. This, by 


_ rectification, may be purified from all the fo- | 


_ reign matters it contains, and made to re-appear 


with all the properties it had before being uſed . 


in this proceſs. 
 REcTIFICATION of /ETHER. 
Tur #ther, obtained by the proceſs above 
_ deſcribed, is mixed with a certain portion of 


ſpirit of wine, which roſe in the beginning of 
the operation, and had not time to be converted 


into ether. This is ſeparated by a ſecond diſtil- 


lation, which is termed re&:fication. | 
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Tux #ther, as more volatile, riſes firſt, and 
the ſpirit of wine remains at the bottom of the 


veſſel. 


| EXAMINATION OF THE PROPERTIES or 
RECTIFIED Vi1rRIoLIC ETHER, 


Arun has a firong, penctrating, tolerably 


agreeable ſmell. It heats a little on mixture 


i with water, but much leſs than e wine. 


5 IT i is vaſtly more n e than ſpirit of : 
wine; it gives a lively brilliant flame, and yields 


5 little ſoot, which ſpirit of wine does not. 


Ir ee all Stiel and fatty oils In all 
proportions 3 en is not the caſe with ſpirit 


| of wine. 


Ir inſtantly ſeizes upon gold diſfolved in aqua 
regia, as eſſential oils do; a e not poſ- 


ſeſſed by ſpirit of wine. 


N theſe properties of æther prove that it 
approaches to the nature of eſſential oils, by ſo 
much as it recedes from that of ſpirit of wine. 


At 


- , 
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It holds, in ſome meaſure, the middle rank be- 


tween theſe ſubſtances. 


Ox of the curious properties of æther, which 
proceeds from its great evaporability, is that of 


producing a cold ſufficient to ſink the liquor of 
Reaumur's thermometer 25 degrees * below 
its uſual temperature, and 41 or 42 degrees 
. the experiment 1s tried in vacuo. 


Dorciriep Ser OF Nivne, 


A MIXTURE of two parts of wirit of wine and 


one of common ſpirit of nitre, digeſted in the 


cold during ſome days, forms a liquor in which 


the properties of the nitrous acid are very much 


deadened. This 1 is the e "cakes 7 nitre. 


N1TROUS rurn. 


| 1 MIXTURE of ſix ounces of foirit of ' wine, 
and four ounces of ſmoking ſpirit of nitre, 


digeſted in a glaſs veſſel ſurrounded with ice, 


forms, at the end of ſome days, a liquor which 
O_ from the mixture, and ſwims above 


* A DEGREE of Reaumur's thermometer 18 ſomewhat more 
chan two of F ahrenheit' 8. J. A. 


the 
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the acid part. This is called nitrous ether. L 


My diſſertation on æther may be conſulted for 
the precautions e in this rome 


1 action of nitrous acid on ſpirit of wine 
is ſo ſtrong, that it is neceſſary to repreſs it by 
cooling the mixture with ice, without which 
conſiderable exploſions would happen. For this 
leaſon the operation cannot be performed by diſ- 


tillation, as is done with reſpect to vitriolic 


| =ther. Xa 


Rewer or NiTROUs ETHER, 


Tur liquor above which the nitrous æther 
ſwims, is very acid. It contains a ſmall portion 


of ther in ſolution. 


| EXAMINATION OF THE  ProrzaTIES OF N1- 
| TROUS ETHER, 


Tarts æther is of Ss: light lemon colour, 


which is owing to a part of the oil of the ſpirit 
of wine, that has been a little burned by the 


nitrous acid. 


y 5 has an acid taſte, owing to a portion of 


: nitrous acid which it contains. 


1 
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Ir mixes with water in certain proportions, 
like vitriolic æther: ſome drops of oil ſwim on 
the ſurface, which is called ſweet oil of nitre. 


O evaporating, it produces almoſt as much 
cold as vitriolic æther. 


IT burns with a ſoot, and leaves behind it a 
coaly matter. Its flame is yellowiſh. 


Dercirun SPIRIT OF SALT. 


Sint of wine e and marine acid digeſted to- 
gether form PO ſbirit of ſalt. 


Tur marine acid does not combine with ſpi pi- 
rit of wine ſo readily as the other mineral acids; 
which proceeds from the little diſpoſition we 
have obſerved it to have for uniting with the phlo- 
giſton. Nevertheleſs, when this acid has been 
freed from certain principles, by the affiſtance 
of ſome metallic ſubſtances, it combines with 
ſpirit of wine nearly as well as the vitriolic acid; 
and, in this ſtate, preſents ſimilar phenomena, 


MARINE ETHER. 


Fey, AL parts of ſpirit of wine and the Skis = 
liquor 


1 


10 VEGETABLE SUBSTANCES, 


liquor of Libavius are mixed together, and the 
mixture diſtilled. An ætherial liquor is procu- 
red, ſimilar to vitriolic æther, and with all its 
properties. This proceſs was diſcovered ſome 


years ago by the e de Courtanveaux. 8 
Tcrokk or Ser OF TARTAR, | 


sri of wine, digeſted « on very dry | ſalt of 
tartar, acquires in a few days an amber tinge. 


This colour is produced by the action of the al- f 
kali upon the oily principles of the ſpirit of 


wine. The alkali in ſome meaſure burns the 
oil of the ſpirit of wine, in part combines with 
it, and forms with it a ſort of reddiſh ſoap, 
which diſſolves i in 1 the ſpirit of ane and tinges it. 


| Lin OF Panacklsus, OR TixcTuRE OF 
METALS. 


A MIXTURE of copper _ antimony, another 
of regulus of antimony and tin, and regulus of 


antimony, nitre and tartar, are melted together 
in a crucible, and then poured into a mortar. 


They are introduced as hot as poſſible into a 
matraſs, and ſpirit of wine is poured upon them. 
The mixture is digeſted till the ſpirit has acqui- 
LE gs SOT red 


re 


"2 
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red a ted colour, This i is the llium or tindure 
f metals. 


Part of the metallic ſubſtances calcines du- 
ring their fuſion, by means of the nitre : the 
tartar and nitre alkaliſe together: the ſmall por- 
tion of metallic calx augments the cauſticity of 
the alkali, which thereby becomes more able 
to act upon the oily principles of the ſpirit of 
wine. It is for this reaſon that this tincture is 
a little more coloured than the tincture of falt 
of tartar, 


ON N SpiRITUOUS TINCTURES, 


| $e1n1T of wine diſſolves the reſin contained 
in vegetables, and forms ſo many mixtures 
which bear the name of tinctures. We ſhall 
take for example tincture of jalap, becauſe this 
root furniſhes a good deal of reſin. 


Tixcruns oF JALAP. 


JALAP in groſs powder is put into a matraſs, 
and ſpirit of wine poured upon it. The mix- 
ture is digeſted till the ſpirit has acquired a red- 
diſh tinge. The liquor is then filtered, and is 
the tindture of Jalap. 

1 
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| Recin or Jar. | 


On pouring tinfure of jalap into water, 2 


white milky mixture is inſtantly formed. The 


| ſpirit of wine unites with the water and quits 


the reſin, which, being in an extremely divi- 


ded ſtate, makes the water white; but by de- 


grees the reſin precipitates, and the water clears. 
The reſin when collected has a liquid confiſtence 


like turpentine. It is 9 a gentle heat. 
Gu, ExTRACT oF JaLay, 


Tur jalap, from which all the-reſin that ſpi- 
rit of wine would diſſolve has been ſeparated, 


yields by decoction i in water an extractive. mat-_ 


ar which has a good deal of the nature of 
gums, | 


EXHAUSTED J Aar. 


Turret remains at laſt, after all theſe opera- 


tions, the exhauſted jalap, which will give out 
nothing more either to water or ſpirit of 


/ 
| 


"WINE. © 


Soar DISSOLVED | IN SPIRIT oF Wix. 


Seiklir of wine, as we have alr eady obſerved, | 
does 


doe 
ny 
fa 
of 
ane 
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does not well diſſolve fatty oils, and has ſcarcely 
any action upon alkalies; but when theſe ſub- 
| ances are combined in form of a ſoap, ſpirit 
of wine diſſolves them with ſufficient facility, | 
and 1 in large e 


sriir V ARNISH, 


SpikIr of wine, loaded with facia matters, 
forms varniſh, When theſe ſolutions are appli- 
ed on a body, the ſpirit evaporates, and leaves 
the reſinous ſubſtances under the form of a 
ſhining coating, like ice. But theſe varniſhes 
dry „„ in the air, and ſplit or crack; 
an inconvenience to which oil varniſhes, that i is, 
ſolutions of reſins in fatty oils, are not ſubject. 


ON SrIRITrVOUS OR AROMATIC WATERS. 


Wr have remarked that ſpirit of wine per— 
fectly diflolves eflential oils. If aromatic plants, 
therefore, are ſubmitted to diſtillation in a wa- 
ter-bath with ſpirit of wine, this liquor comes 

over, and carries with it the eſſential oils of the 
vegetables, and holds them in ſolution, This 
is the method in which all {imple ſpirituous aro- 
mati liquors are made; as ſpirit of lavender, 


P 5 5 of 
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of thyme, of citron, &c. By the fame W 
alſo, compound ſpirituous aromatic liquors, in 


which ſeveral vegetable ſubſtances enter, are 
made. | | 


MixTuRE OF drin WarkERs WITH 
WATER. 


"Wan theſe ſpirituous aromatic : liquors are 
mixed with water, the ſpirit of wine unites 
with the water, and the oil ſeparates; which, 
being in an extremely divided ſtate, renders the 
waters IE | 


Gum DISSOLVED IN Warts, AND PRECIPI- 
TATED BY SPIRIT OF WIE. 


Wu ſpixit of wine is added to a ſolution of 


will not diffolve i in ſpirit of wine. 


Erxrrcrs or 5 ON SALTS. 


| Sp1RIT- of wine diſſolves neutral ſalts with 
difficulty; on the contrary, it facilitates their 
chryſtalization. If, to a ſolution of nitre, ſpi- 


gum arabic in water, it ſeizes on the water, 
ws throws down the gum under the form of a 
white powder, becauſe, as we have feen, gum 


chr) 


to 
= 
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rit of wine be added, it ſeizes the water, and 
chryſtaliſes the ſalt in an inſtant. 


SepaTIVE SALT DISSOLVED IN srmrr or 
WINE. 


SDArTIVE ſalt diſſolves in ſmall quantity in 
firit of wine, but only through favour of the 
water the ſpirit contains. | 


Ie this ſolution be ſet on fre, the Kline 1 appears 
of a greeniſh yellow, which colour is owing to 
the combination of the ſedative falt with the 
phlogiſton of the 1 Pre of wine, 


Ox TarTAR, 


T ARTAR is the eſſential ſalt of wine. It is 
found adhering to the ſides of caſks. There is 
A red and a white ſort. 1 


CREAN oF TARTAR. 


TARTAR is purified at Montpellier. For this 
purpoſe, it is boiled in water with argillaceous 
earths, on which tartar has no effect. Theſe 


| earths are employed to free the tartar from its 


ſuperabundant oil. The liquor filtered and ſet 
3 Du 
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to chryſtaliſe, yields chryſtals which are called 


| chry/tals of tartar, N . Or cream 7 
| tartar. | 


ANALYSIS or TARTAR. 


e e or cheyſtale of tartar, ſubmitted 


to diſtillation, yield the following ſubſtances: 


I. an acid ſpirit; 2. an empyreumatic oil ; 


3. a coaly alkaline falt. 


Tanxrax is 550 the only be which 
| furniſhes a pretty large quantity of fixed alkali 
by combuſtion in cloſe veſſels. Stahl attributes 
this effec to the great quantity of air which is 
detached from tartar during its analyſis. Ac- 
cording to the experiments of Hales in his Vege- 


table Statics, this amounts to a third of the 
weight of the tartar, 


 Crupe or WRHTTER FLUX. 


Ox part of nitre and two of tartar form what 


is called the crude or white flux. This mixture 
is uſed for the fuſion and reduction of ores and | 
metallic calxes, 


BLACK 
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BLack Flux. 


Tax crude flux above-mentioned detonates 


briſkly by means of kindled charcoal, and the 
nitre and tartar mutually alkaliſe each other. 
If this inflammation be effected in a mortar 
lightly covered, part of the ſmoke that riſes 
from the tartar combines with the alkali which 


is the product of the inflammation, and renders 
it black and phlogiſtic. This forms a very good 


veductive of metals. 


NITRE FIXED BY TARTAR, 


detonates more briſkly than the preceding mix- 
ture. As a greater quantity of nitre enters into 
this latter, there is enough entirely to deſtroy 


the coaly matter which the tartar might form. 
This nitre fixed by tartar is a white, ede pure 


alkaline ſalt. 


SOLUBLE TARTAR, OR VEGETABLE SALT. 


CREAM of tartar unites with fixed alkali with 
efferveſcence, to the point of ſaturation. From 


this combination there reſults a neutral ſalt which 
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: chryſtaliſes dificultly, when the liquor is made 


perfectly neutral; but eafily, when there is 2 
e of alkali. 


ww 


Solus TARTAR MADE WITH ABSORBENT 


 EaRTHs. 


CREAM of tartar unites with abſorbent earth; 


with efferveſcence. This combination furniſhes 
chryſtals ſimilar to the preceding, but which 


differ i in their baſis. 
Saur OF SEIGNETTE, 


CREAM of tartar combines with efferveſcence to 


the point of ſaturation with the marine alkali. 
From this combination reſults a ſalt which forms 
| larger chryſtals than the preceding. This is the 
5 polychreft of Rochelle, or of i; Seignette. 


PrUSSIAN BLUE, MADE WITH THE MOoTHER- 


WATER OF SALT OF SEIGNETTE. 


IF vital acid be —— into the mother- 
water of ſalt of Seignette, a Pruſſian blue is in- 


ſtantly produced. The reaſon of this is, that 
the marine alkali always holds a little iron in 


ſolution, through favour of its phlogiſton. 
Tixc- 
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TixcTurt or Mans. 

TaRr AR unites with iron with efferveſcence. 

This combination forms a deliqueſcent neutral 

ſalt, which does not chryſtaliſe. It is kept in 

a liquid form, with a little ſpirit of wine added, 


to prevent it from growing mouldy, This is 
the tincture of Mars. 


BALLS or MARS. 


Two parts of tartar and one of iron filings, 
moiſtened with a little water, combine, and 
form a reſin- like extractive maſs, with which 


balls are made, called balls of Mar rs, Of balls f 
Naney: 


EMETIC TARTAR. 


Car aM of tartar combines with glaſs of an- 
timony to the point of ſaturation. This forms 
tartar e ae tartar, or = Mochlitis. 


In this proceſs, the tartar only combines with 
the reguline part of the antimony which is de- 
prived of a ſufficient quantity of phlogiſton. On 
this account, it cannot form a combination with 
of regulus 
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regulus of antimony itſelf, becauſe it poſſeſſes 


alh its phlogiſton. 
ON THE ACID FERMENTATION. 


Tux acid fermentation is the ſecond degree 
of the ſpirituous fermentation : it tends to com- 
bine in a different manner the principles which 
are formed and ſeparated. in the firſt fermenta- 


WI ſhall 1 the acid fermentation, an 


inteſtine motion, which continues, or which nn 
_ artificially renewed, among the particles of a 


liguor that has undergone the vinous fermenta- 
tion, and the effect of which is to convert the 
wine into an acid liquor named vinegar, by com- 


bining the ſpirituous part of the wine with the 


other principles, more intimately than before. 


Sp of wine is a principle eſſential to vine- 


gar: it remains in it combined with the other 
principles ſo intimately that it cannot be ſepa- 


rated by diſtillation. Nevertheleſs, it manifeſts 


itſelf in the operations that we are 7 to 
mention. | 


ALL 


in 
of 
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ALL liquors that have undergone the ſpiritu- 
ous fermentation, are capable of being converted 
into vinegar by paſſing through the ſecond degree 
of fermentation. Such are beer, cyder, wine, 
made wines, &c. 


DisTiLLED VINEGAR. 


VixeGar, ſubmitted to diſtillation, yields 
a clear acid liquor, which has all the properties 
of the vinegar before diſtillation, except that it 
is without colour, which it loſes from being de- 
prived of its extractive parts. 


5 Wurx vinegar is newly made, the firſt por- 
tion of liquor that diſtills is inflammable, con- 
taining a good deal of ſpirit of wine; but when 
it is old, this portion of ſpirit is ſo combined 
with the other principles of the vinegar, that it 
is no longer perceptible in diſtillation. All the 
liquors which have undergone the ſpirituous and 
acid fermentation are alone capable of giving out 
an acid liquor by diſtillation with the heat of 
boiling water. On the contrary, all the vege- 
table acid juices, ſuch as that of lemons, of bar- 
| berries, verjuice, &c. only yield an abſolutely 
inſipid water: their acid is not attenuated by a 
P 5 : ſpiritu- 
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ſpirituous principle, and is incapable of riſing in 


diſtillation with the heat of boiling water. 


| Exraacr OF Vixzcas. 


ArTER the diſtillation of vinecar, there re- 
mains at the bottom of the veſſel a ſubſtance of 


the conſiſtence of . This is called extrat 


| of vinegar. 


Vis zo CONCENTRATED BY FROST. 


Warr vinegar is ; expoſed to fr oſt, its aqueous 
part freezes. If the ice thus formed be ſeparated, 


what remains of the vinegar is much ſtronger, 
becauſe the truly acid part does not freeze, at 
| leaſt without a very conſiderable degree of cold, 


ſeldom met with in our climate. 


TERRA FOLIATA. TARTARI. 


DisTILLED vinegar unites with fixed alkali 


with efferveſcence to the point of ſaturation, 


and forms a neutral ſalt, which is very ſapid, 
and deliqueſcent. 
light acid is diſengaged, which is as briſk and 
penetrating a as the ſulphureous vitriolic acid. 


During the combination, 2 
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Coon OF Vinkous WITH CHRYs- 
TALS OF SODA. | 


DisrIIIED vinegar and cheyſials of ſoda rom 
a combination ſimilar to the preceding, but which 
has leſs ſharpneſs in its taſte, and chryſtaliſes in 
needles like Glauber's ſalt. It has the name of 
chryſtaliſed terra foliata. This ſalt does not at- 


tract the moiſture of the air like the former, 
neither does it fall into * at leaſt not 


without much difficulty. 


CompmaTion OF y VineGAR WITH ABSORBENT | 


 EARTHS, 


VINEGAR diſſolves bent earths with effer- 


veſcence to the point of ſaturation, and forms 


with them ſalts which chryſtaliſe, and do not 


attract moiſture from the air. Theſe ſalts bear 


the name of the earth employed; as ſalt of chalk, 
when chalk is employed; ſalt of crab's , » ſal 
of coral, &c. 


MaclsrzRv OF CRAB'S-EYES. 
FIXED alkali decompoſes all the vegetable 


l with an earthy baſis above-mentioned, | 
P6 | 55 uniting 
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uniting with the acid of the vinegar, and pre- 


_ cipitating the earth. Theſe precipitates are 


called magi/teries : hit proceeding from the de- 
compoſition of ſalt of crab's-eyes'is the mag le 

ry of crab's-eyes; and ſo of the reſt, The preci- 
Pitates are waſhed in ſeveral waters and dried. 


The filtered liquor c on eee yields terra 
W | 


Venpronts OR Vzaper. 


YA combines alſo vith different me- 
tallic ſubſtances. | | 


[Vanpuonis is the ruſt of copper, the forma- | 


tion of which is facilitated by means of wine 


and grape ſtalks. Copper plates are alternately 


ſtratified with the huſks and ftalks of grapes 
moiſtened with wine: when the copper is ſuffi- 


ciently ruſted, the verdegris is collected, and 


formed into maſſes, which are uſually wrapt in 
ſheep {kin bags. 


Cunvsrats oF Vrnbronk. 


Venprchls, as we have juſt obſerved, is 


ruſted copper. Part of it is in a ſaline ſtate, 


but the greater part: is purely a metallic calx. 


Ir 


wo a 
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Ir yerdegris i 1s digeſted with diſtilled vinegar, 
the vinegar becomes loaded with it to the point 
of ſaturation. This forms a green ſolution, 

which, by chryſtalization, yields very beautiful 
blue chryſtals, called chry/tals of Venus; and, by 
the painters, diſtilled verdegris. Theſe have an 
acid metallic taſte. They do not attract moi- 


ſture from the air, but rather grow Or in 
it. | | 


 Rapicarl VINEGAR. 


Al the vegetable ſalts compoſed of vinegar 

and abſorbent earths, fixed alkalies, or metallic 
matters, are capable of decompoſition by the 
action of fire. The acid procured from them 
is very concentrated. It has an extremely pene- 
trating odour of vinegar, and is inflammable. 
This acid is called radical vinegar ; and when 5 


got from the chryſtals of Venus, ſpirit of Venus. 


 TurrrE remains in the retort (in the laſt caſe) 

a calx of copper, which may be reduced by 
melting in a crucible. with a little alkali and 
| Phlogiſtic matter. 


MosT chemiſts have faid that radical vinegar 
contains 
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contains an inflammable ſubſtance, and is itſelf 


partly inflammable : but the Count de Laura- 


gais has ſhewn, 1. that radical vinegar is totally 


inflammable; 2. that in order to inflame it 
either totally or partially it muſt be kept in a 
boiling heat. It is in this that his diſcovery 
principally conſiſts, which has been e 
conteſted with him. 


T HE influnmable part of the acid obtained 


from the chryſtals of Venus, is the portion of 
ſpirit of wine that was combined in the vinegar, 
and which is diſengaged from the other princi- 
ples by a kind of decompoſition which the vine- 
gar undergoes during theſe operations. 


On reflifying theſe acids, they all yield; at 


the beginning of the diſtillation, an ztherial 
liquor ſimilar to that we are going to mention, 


Ackrous ETER. 


A MIXTURE of equal parts of ſpirit of Venus 
and ſpirit of wine, yields, on diftillation, an 


ætherial liquor, very ſimilar to vitriolic ther, 
which is called acetous æther. We are indebt- 


ed 
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ed to the Count de Lauragais for this dif- 
covery. 


WIITE LEAPD. 


Leap, expoſed to the ſteams of vinegar, has 


its ſurface converted into a kind of white ruſt. 
This is collected in the form of flakes of a line 
or a line and a half in thickneſs, which are hard 
and very compact. They have the name of 


white lead or * white. 


WIuITE lead may be wette to verdenris 


with reſpect to the ſtate in which it is procured ; 


part being in a ſaline ſtate, and a greater part in 
that of a white calx. 


Cknoss. 


Wären lead is triturated with a third or 
thereabouts of white chalk, and a ſufficient 
quantity of water. The mixture is put into 
funnels in order to be formed into little conical 
loaves. Theſe are the ceruſs.* | 


* We generally conſider white lead and ceruſs as the ſame, 


and reckon the mixture of chalk an adulteration, J. A. 


Vine. 
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Vine n ob Sarunv- | 


 DrsT1LLED vinegar diſſol ves white lead readi- 


; 1y to the point of ſaturation, This combination 
has a ſweet ſaccharine taſte, Tt is called 


of Saturn, 


SALT OF SATURN. 


Vmzcan of Saturn, ſet to evaporate, yields 


a ſalt chryſtaliſed j in little needles, which is call- 


ed ſalt, or ſugar, of Saturn. Its name of ſugar 5 
is given on account of its ſaccharine taſte. 


| DxconrostTI0N OF r 8 Salr BY 
SALT or SATURN. 


Te Glauber s ſalt and falt of Saturn are ground 
together on a porphyry, the mixture is reduced 
to a paſte, and two decompoſitions and two new 
combinations are formed. The vitriolic acid 
unites with the lead, forming a vitriol of lead; 
the vinegar unites with the marine alkali, and 
forms the chryſtaliſed terra feliata of which we 
have ſpoken above. 


srmrr or SATURN. 


SALT of a ſubmitted to viliation yields 
an 
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an kl ſimilar to that procured from the > chry- 


ſtals of Venus, and like it inflammable. 


THERE remains at t the bottom of the veſſel a 
calx of lead, which may be reduced by the ad- 


dition of phlogiſton. 


$0LvTzON OF MERCURY IN DISTILLED 
VINEGAR. 
 DisTILLED vinegar has no action upon mer- 
cury while in an aggregate form; but if mercury 


precipitated from the nitrous acid by fixed alkali | 
be taken, the vinegar diſſolves it thus divided, 
and they form together a neutral ſalt, which 


chryſtaliſes very readily. Theſe chryſtals are 


5 very brilliant, ſilvery, and in thin flakes like 

ſedative ſalt; but they unite in drying, and form 
thin extremely light little plates. This ſalt has 
of late years been employed for the cure of 
venereal complaints, | 


Que PUTREFACTION. 


' PUTREFACTION may, I conceive, be conſide- 
red as a ſpontaneous analyſis, without heat; or 
a ſubſidence and laceration of the particles of 
bodies, by the weight of their maſs, and by the 

dilatation 
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dilatation of the fluids they contain, but aided 
by the external heat of the atmoſphere. This 
| ſpontaneous analyſis diſengages the aqueous, oily 


and faline principles of which the bodies con- 


| ſiſted. 


Tax ſaline ſubſtance which putrified bodies 
furniſh, is always the volatile alkali, whether 
they are of the animal] or vegetable kingdom : 


hence has ariſen the name of ä * 
. tion. | 


5 In order to render plants putrid, any quantity 
of them is put into a veſſel, and cruſhed, with 
the addition of a little water if the plants are dry. 


After a time they heat conſiderably ; but this 


heat is only occaſioned by the two firſt degrees 
of fermentation which precede putrefaction: 
when they are really in a putrid ſtate, they pro- 
| duce neither heat nor tumefaction. They are 


left till they are thoroughly 1 "ng exhale 


the ſmell of fecal matters. 


ANALYSIS or PUTRIFIED PLANTS. 


PUTRIFIED plants give out, with the heat |} 


of boiling water, a fetid liquor, Which contains 
a little 


$* 
E. 
: 
(4 
þ 
a 
. 


VEGETABLE SUBSTANCES. 337 


A little volatile alkali, and turns ſyrup of violets | 
| gran. | 


Wirn a ftr onger degree of heat they yield an 


empyreumatic oil, a concrete volatile alkali, 


and water loaded with volatile alkali. At the 


bottom of the veſſel there remains a true coal, 
containing fixed alkali, which may be extract- 
ed by lixiviation, without any weer com- 
buſtion. 


EXAMINATION OF THE PROPERTIES or 
VOLATILE ALKALT, 5 


| VoLaTILE alkali i is met with both in a a dry 
: and i in a liquid form. 


THESE alkalies have: an urinous, ſtrong, and 
penetrating odour. 


| Tuzy are very volatile, and are difpated i in 


the air with extreme facility. As they rife en- 
tire in the heat of the boiling water, they are 


rectified by ſublimation. 


Tur turn ſyrup of violets green. 


V1TRIOLIC AMMONIACAL Sar "WE 


Tus volatile alkali unites with ha vitriolic 
acid 
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acid to the point of laturation, with beet and 
efferveſcence. This combination furniſhes a 


ſalt in needled chryſtals, named vitriolic ammoni- 
; — or TONY falt of Glauber. 


N1TRovs AMMONIACAL SALT. 


Tas volatile alkali and nitrous acid unite 


with the ſame phenomena, and yield a neutral 
| ſalt which 3 in needles. 9 


E falt detonates and TY TARA like common 


5 nitre; : with this difference, however, That n a: -- 


good deal of phlogiſton enters into its compo- 

ſition, it inflames ſingly, without requiring the 

aid of foreign phlogiſton. It is ſufficient to 

put it into a crucible previouſly made red hot. 
| Sat AMMONIAC. | 


T marine acid combined with the volatile 


alkali yields commsn ſal ammoniac. It is in chry- 
ſtals reſembling che feather of a ys 


DecomosITION OF Sar. 1 BY THE 
| | VITRIOLIC ACID 


Tax. vitriolic acid lecompoſes ſal ammoniac 
by diſengaging the marine acid, and uniting 
with 
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with the volatile alkali, with which it forms 
| vitriolic ammoniac. 


A Rec, MADE WITH NiTROUs Acip | 
AND SAL AMMONIAC. | 


TRE Sure acid unites with ſal ammoniac 
with conſiderable heat and efferveſcence, on ac- 
count of the phlogiſton contained in the fal am- 
monlac: this forms an aqua regia which diſ- 
ſolves gold very well. Some chemiſts have im- 
| prudently adviſed diſtilling this mixture to dry- 
neſs, in order to form a more intimate combi- 
nation of the nitrous acid with the ſal ammoni- 
ac; but they ſeem to be ignorant that the nitrous 
acid in this mixture combines with the volatile 
alkali, and that thence reſults a nitrous ammo- 
niac which detonates in the retort, and produ- 
ces an exploſion, whenever it is > ſufficiently 
heated. 


Drcouros! TION OF AMMONIACAL SALTS 
BV FIXED ALKALI. 


FIXED alkali decompoſes all ammoniacal ſalts, 
by uniting with their acid, and diſengaging | 
their 
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their volatile alkali, which is obtained in its 
proper form. 


| Tarr remains in the retort after the decom- 


poſition of vitriolic ammoniac, a vitriolated | 
_ tartar; after that of nitrous ammoniac, com- 
mon nitre. In the decompoſition of the latter 
A good deal of caution is requiſite, on account 
of the facility with which it inflames in cloſe 
veſſels. | 


Arn the decompoſition of common ammo- _ 
niac, there remains a regenerated ſea-ſalt, or 


febrifuge ſalt of Silvius, which ſome improperly 


called fixed falt, a and fixed . ammoniac. 


Deconpos1TION OF 8 SALTs BY 
ABSORBENT EARTHS. | 


ABSORBENT FR 3 all the ammo- 
niacal ſalts, uniting with their acid, and diſen- 


eaging the volatile alkali, which is generally 
in a concrete form. The reſiduums are neutral 
ſalts with an earthy baſis; viz. ſelenites, after 
the decompoſition of vitriolic ammoniac ; nitre 


with an earthy baſis, after that of nitrous ammo- 


niac; 
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5 niac; and ſea-ſalt with an earthy baſis, aber ny | 
of common ammoniac. | 


DzcomPos1TION or AMMONIACAL SALTS 
| BV QUICKLIME. 


QuicKLIME, as well as abſorbent earths, 
decompoſes ammoniacal ſalts, but with different 
phenomena. The volatile alkali obtained by 
its means is always under a fluid form. The 
cauſe of this is, that the lime ſeizes a certain 

: quantity of the oil which is one of the ſubſtan- 
808 eſſential to the concrete form of the volatile 

alkali. 


Tus i is what Mr. Duhamel of the Academy 
of Sciences has demonſtrated in a ſatisfactory 
manner, as may be ſeen in the Memoirs of the 
Academy for the year 1735. This writer ſhews, 
_ that when the lime is impregnated with phlogiſ- 
tie matters, it decompoſes ſal ammoniac in the 
ſame manner as pure abſorbent earths, that is, 


the volatile alkali is obtained under a concrete 
torm, # | | 


Some perſons, who probably were not ac- 
quainted with Mr. Duhamel's Memoirs, have 
5 propo- 
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propoſed a problem * on this ſubject, in which 


they aſſert “ that by means of quick- lime the 


c volatile alkali of ſal ammoniac may be ob- 
< tained either in a concrete or fluid form ac- 
< cording to the will of the artiſt.” But we 
may preſume that theſe perſons did not know 
the alterations that pure quicklime occaſions 
in the volatile alkali ; otherwiſe they would not 
have ſaid that neither preparation nor the addi- 
tion of foreign matters was gas to the 
; lime. 2 | 


I nave repeated all thoſe of Mr. Duhamel” $ 
experiments which ſupport his theory, and 
which relate to the object in queſtion ; and I 
| am fully convinced that the author of the pro- 
blem is evidently miſtaken. The following ex- 
periment appears deciſive to the point. 


I POWDERED three ounces of quick-lime, and 


mixed it with an equal weight of dried oxes 


blood. I calcined the mixture till it ceaſed to 
flame. I powdered it again, and added the 


| ſame quantity of dried blood. I calcined this 
matter in a covered crucible, and kept it in a 


Jura de Medecine for October 1762, p. 366. 
PT. eee White 


--1 


it 
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white heat for more than an hour. I then took 
out the matter, which was very black. The 
lime had loſt all the properties of quick-lime, 
no longer producing heat with water, as it does 
when pure. 5 On, 


I MADE uſe of this lime to decompoſe ſal 
ammoniac, and obtained only a concrete vola- 
tile alkali, with very little liquor. I lixiviated 
with water the matter remaining in the retort ; 
it yielded marine ſalt with a fixed alkaline baſis, 
and a very little marine ſalt with an earthy 
| baſis, a Fe art Lb 1 


_ Tur lime in this calcination conſequently | 
changed its nature. The added phlogiſtic mat- 
ter converted a great portion of the calcareous 

earth into quick-lime ; whence it follows, 
1. that in oxder to obtain concrete volatile alkali 
from ſal ammoniac decompoſed by lime, the 
lime muſt be overcharged with phlogiſtic matter: 
2. that fixed alkali is compoſed, as I have for- 
merly obſerved, of earth, phlogiſton, and 
water. | oo £5 RL EG ; 
_ Acconbixe to Dr. Black's theory, confirmed by the 
moſt accurate experiments, it appears that the ſole cauſe of 


the 
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Ol or Lime. 


Tu hw. after the decompoſition of al 


ammoniac by means of pure quick-lime, con- 
tains a ſea-ſalt with an earthy baſis. This mat- 
ter is lixiviated in a ſufficient quantity of water, 
the liquor filtered, and evaporated to the con- 
ſiſtence of a ſyrup. It yields on cooling a chry- 
ſtaline maſs, in which chryſtals are diftinguiſh- 
ed. This falt diſſolved in water and filtered, 

| forms a liquor named oil 77 lime. 105 


88 or 1 8 AN EARTH Y 


Bast BY THE VOLATILE ALKALL, 


Tar volatile alkall obtained in decompoſing 


ſal ammoniac by fixed alkali or abſorbent earths, 


decompoſes all the ſelenites, and nitre and ſea- 
: ſalt with __ baſes. Y ; 


| Bur the fluid e e obtained by means 


ne different Rates in which volatile alkali is procured, is the 


preſence or abſence of fixed air in the ſubſtance effecting the 


decompoſition, Thus, chalk and mild fixed alkali always de- 
tach the volatile alkali of ſal ammoniac in a concrete form; 


quick-lime and cauſtic alkali, in a fluid form, * A. 


of 
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of quick-lime, ſcarcely at all decompoſes the 

ſalts with an earthy baſis; it only Preczprentes 
a very ſmall * of earth. 


"THESE phenomena ſhew that the quicklime 
has conſiderably altered the nature of the volatile 
alkali. 


DecomposITION OF SAL AMMONIAC BY Carx 
or Leap. PLUMBUM Conxruu. 


Carx of lead decompoſes bl ende like 
earthy calxes. It detaches the volatile alkali, 
which has conſiderable firength, and is Aways in in 
a liquid form. | 


Tux marine acid of the ſalt unites with the 
lead, and forms with it the plumbum cornenm, 
which 1 is uſed i in the 1 for N phoſpho- 
rus. | 


FuLMaINATING GoLD. 


THE volatile alkali precipitates gold from its 
ſolvent, The precipitate collected is of a yellow 
colour. It fulminates and detonates in a very 
F * moderate 


moderate heat, with very conſiderable noiſe and 


exploſion. I imagine this effect to proceed from 
a portion of the nitrous ſulphur, formed by the 


union of the phlogiſton with the nitrous acid 
which has fallen down 8 with the gold. 


Deconrocrrion or S Anmoxtac BY 
IRON. 


Inox decompoſes ſal biss, and detaches 


its volatile alkali. If a mixture of iron and well- 
dried ſal ammoniac be ſublimed, the ſal ammo- 
niac, for want of moiſture, riſes in ſubſtance 
with a little iron. This ſublimate is of a yellow 

colour, and forms what is called Ens Martin 
or martial Jeers o. 15 ammoniàc. 


| DacomPosITI0N OF 1 AMMONIAC BY 

CoPPER. | | 
CoPPER decompoſes (al ammoniac, and de- 
taches its volatile alkali. This mixture, well- 


dried and ſublimed, forms Ens Veneris, or copper) 


Joes U fal ammoniac. 


A= Corrxsris. 


Lunik water and ſal ammoniac, 1 to 


ſtand 


— — — 
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ſtand together in a copper baſon, acquire a fine 
blue colour. This i is called avs cœle 1 85 


i 


x Bon Colour WHICH DISAPPEARS FOR WANT | 


OF AIR. 


Ir volatile alkali and copper filings are put 
into a phial, a fine blue tincture is produced. 


On ſtopping the phial cloſely the colour diſap- 


pears ſome time after, but appears again on open- 
ing it; and this phenomenon may be renewed a 


great number of times. 


Warts ParcterTATE or Mxxcury. 


IF corroſive ſublimate and ſal ammoniac are 
diſſolved together in water, on the addition of 
fixed alkali a mercurial precipitate of a very fine 


white is directly thrown down. 


In this proceſs, the fixed alkali unites with 
the marine acid of the corroſive ſublimate, and 


with the marine acid of the ſal ammoniac ; the 


volatile alkali of the ſal ammoniac is diſengaged; 
and the mercury, deprived of acid, is obliged to 


precipitate. 
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Eau or Lvcs. 


Tar volitile alkali unites with oily matters, 
and forms with them kinds of ſoap. The liquor 
named Eau de Luce is made with rectified oil of 


amber and fluid volatile alkali obtained by means 
| of w lime. : 


EA bg Luck, to be fine, ſhould be of a 
milky white; and there ſhould be no ſeparation _ 


of the ſaponaceous matter, but it ſhould remain 
united to the vole alkali. 


ANALYSIS OF Soor. 


Swe on its PRI Y 8 a nn ſome- 
what acid, a little empyreumatic oil, and then 


volatile alkali both concrete and liquid. There 


remains in the retort a | CORP, light, and {pongy 
matter. 


ANALYSIS or CRUCIFORM PLANTS. 


THERE is a claſs of plants called cructform, 


becauſe their flowers are diſpoſed in a croſs. 


Theſe on an analyſis furniſh ſubſtances ſimilar 
to 


0 


— 3 ns e Ne NN _— 2 Rr ow 
" P n ds 
: 7 . 
. 


* 
4 1 
P | 
f 
z 
0 » 
8 
7 
J 
J 
1 
[744 
[4 
& ; 
1 
. 
Tx 
x 
& 
* 
4 
l 
& 
oo 
Xx 
Ft 
® 
. 
n 
2 
2 
4 * 
MC 
— 
18 
8 * 
Ml 
' 


VEGETABLE SUBSTANCES. 343 


to thoſe yielded by animal matters. Of this 


kind are creſs, radiſh, ſcurvy-graſs, muſtard, 


and the other antiſcorbutic plants, 


TEREsE plants, diſtilled in a retort, give out 


a volatile alkali both concrete and liquid, and 


an empyreumatic oil. The reſiduum is a coaly 
matter. 


Cuxuisrs are not yet agreed concerning the 


nature of the acrid principle of the antiſcorbutic 
plants. It is certain that this principle, when - 
obtained by a degree of heat inferior or equal to 


that of boiling water, is neither acid nor alka- 


line; at leaſt nothing is perceived that indicates 


its partaking of the nature of either of theſe. 


I am inclined to think that this principle is 


nothing elſe than phlogiſton, which is in a ſtate 
| approaching to that in which it exiſts in the oily 
ſubſtance that compoſes the ſpiritus rector of o- 


dorous vegetables. 


My conjecture is founded on the ſingular pro- 


| perty which the antiſcorbutic plants have of tar- 
Qs -- niſhing 
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244 VEGETABLE SUBSTANCES. 
niſning ſilver veſſels extremely, in the ſame man- 
ner as thoſe ſaline matters do which contain a 
ſuperabundance of phlogiſton. Silver veſſels 
tarniſhed by theſe plants are alſo as difficult to 
clean, or more ſo, than when tarniſhed by ſaline 
„ 8 


O N 


I 

3 

£4 
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ON THE 


ANIMAL KINGDOM. 


NI MAL ſubſtances are much more com- 
pound than thoſe we have hitherto exa- 


mined. Several of the ſubſtances furniſhed by 


animals ftill preſerve many of the properties of 


the e by which they are ROUTINE. 


On MIIx. 


Mik is a white liquor which may be com- 


pared to emulſions, and is, in fact, an animal 


emulſion. Milk is compounded of butter, cheeſe, 
and phlegm which holds in ſolution a certain 
quantity of ſalts of different natures. This 


W is termed whey. e | 


/ 


Currer a0 as a mucilage i in milk: it ſerves 
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as a medium to unite the butter with the whey. 
The butter contained in milk is in a ſtate of ex- 
treme diviſion, and gives it its white colour. 
Aclps coagulate milk, and ſeparate it into 
two parts: one, which is the curd or cheeſe, 


15 named the caſeous part; the other, which is 
the whey, is named the rene part. 


Prins alkali divides the caſeous part of milk, 


and ſeems to diſſolve it; but in little while, it 


is found to e Why. as acids do. 


| FRANGIPANE. 


3 diſtilled i ina water-bath, Fand a great Ni 


quantity of inſipid water. There remains at the 
bottom of the alembic the caſeous part dried, 
- which f is the ſubſtance named green: : 


Ant ret er Miz; 


Wurx milk is ſet to reſt, there forms at the 
ſurface a thick pellicle called cream : it it this 


that contains the butter, 


Milk from which the cream is ſeparated is 


leſs 


. 
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leſs white and thick. When left quiet, it grows 
ſour and curdles in a ſhort time. The caſeous 


part of this ſkimmed milk is cheeſe, which is 
ſeparated from the whey by means of a cloth, 


AnaLvs1s oF Dua 


CREAM contains all the principles of milk, 
but in different proportions. It contains leſs 
water and leſs cheeſe than an equal meaſure of - 
milk, but more butter. The cheeſe contained 
in cream is not in ſufficient quantity to keep the 
butter ſuſpended in the water; for which reaſon 
the butter ſeparates from the other parts on agi- 
tating the cream. 


THE butter of cream may equally be ſepara- 
ted by warming it in a water-bath ; but the but- 
ter thus procured has the taſte of melted butter, 

2nd 1s not ſo good as that got by agitation, 


ANALYSIS OF BUTTER.. 


| BuTTEx yields, on diſtillation, a ſmall quan- 

tity of an aqueous, acid, volatile, very penetra- | 
ting liquor; and an oil in great abundance, 
which i is of a ſomewhat thinner conſiſtence than 


220 the 
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the butter itſelf. The refiduum i is a very fall 
. quantity of coaly matter. 


' From this analyſis it appears, that butter 
contains the ſame principles as vegetable oils, 
and that it is itſelf an oily vegetable ſubſtance, 


which has not * its nature in paſſing into 
an animal body. 


| ANALYSIS or Cuxksk. 


Tar cheeſe that ought to be the fubjeRt of an 

fo analyſis, i is that made from ſkimmed milk, which 
| ſhould alſo be boiled in water in order entirely 
to deprive it of butter. Theſe precautions are - 
neceſſary for an exact analyſis. Cheeſe, thus 
prepared, yields a good deal of concrete volatile 

alkali,” and of empyreumatic oil. There remains 


in the retort a conſiderable portion or a very 
| rarefied cup matter. 


| From this 3 it appears has cheeſe is a 
Bades perfectly animaliſed, ſince it furniſhes 


the ſame — as really: anime matters. 


| AnaLys1s OF Wurr, TAKING THAT OF 
Cow's Milk FOR AN EXAMPLE. 
Wu, after three fourths of it are evapora- 
1 8 Mans ted, 
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bed, yields at firſt a felt which has a feet 
ſugary taſte, and is therefore called ſalt or ſugar 
of milk. This falt is obtained by the firſt chry- 


ſtalization. The moſt concentrated acids have 


no action upon it. It is, however, of a ſapona- 


ceous nature. If it be expoſed to the action of 


fire in a retort, an empyreumatic oil is expelled 


from it, and a fixed alkaline ſalt remains in the 
retort. Sugar of milk has many properties in 


common with cream of tartar, but differs from 
5 it in not * acid. 


Os evaporating the remaining liquor afr eſh, 


it yields by chryſtalization a ſalt nearly fimilar 
| to the preceding, but which is decompoſed by 


the mineral acids. A third evaporation gives 
chryſtals of common ſea-ſalt. 


TERRE remains at laſt a liquor which refuſes 
to chryſtaliſe. It contains fixed alkali and a 


little extractive matter. The alkali is breed 


without combuſtion. 


ERrnay quart of cow's whey contains about 
ſeven or eight drams of the above-mentioned ſalts. 


Ir may reaſonably be con jeRtured that all theſe 


ſalts 
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ſalts come originally from the vegetables on which 


the animal feeds, and which have not been chang- 


ed in their * through the animal Os 


Axauvars OF pi TAKING  Brey FOR an 


EXAMPLE, 


"Din ubmited to diſtillation, yields, in the 
! heat of boiling water, an inſipid phlegm, which 
has Sight ſmell of meat. In a ſtronger heat it 
: gives out a volatile alkali both concrete and flu- 0 
1d, and finally a very fetid empyreumatic oil. 
The reſiduum is a light ſpongy coal, which oc- 
cupies a great ſpace. 


AL. kinds of fleſh afford the ſame products, 
as well as all really animaliſed matters. 


| ANALys1s or SUET. 


Mor rox ſuet, ſubmitted to diſtillation, yields 


a little of a very ſharp penetrating acid liquor, 


and then an oil which congeals on cooling, and 
which has nearly the ſame conſiſtence that the 
ſuet had before. A great number of repeated 
diſtillations are neceſſary for obtaining a fluid 


Oil. After the dittillation and rectification of 
| ſuet, 


| ſuet, there remains a ſmall quantity of coaly 


matter. . 


Fi bb ns it appears, that ſuet and 
all fatty animal matters afford the ſame brinei⸗ 
ples with vegetable oils. | 


AnaLvys1s OF Gase MATTERS, TAK ING 
HARTSHORN FOR AN EXAMPLE. 


HARTSHORN, with a heat a little greater than 


that of boiling water, gives out a large quantity 


of an infipid phlegm, with a faint very diſagree- 


able ſmell. In a ſtronger fire it yields a phlegm 


charged with volatile alkali, which 1s called 


volatile ſpirit of hartſhorn ; then a little of a light 


but fetid oil, a concrete volatile alkali, a red oil, 
and an oil as thick as turpentine. "Theſe three 


| oils are confounded together, and are extremely 


fetid. 


TRE remain in the retort the pieces of : 
hartſhorn, which are black, and in a * ſtate, 


but have Preſerved their form. 


Boxes and oſſeous matters are compoſed of - 
good deal of earth, ang Aa pelatinous perfectly 
. animaliſed | 
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5 animaliſed matter, which ſerves as a glue to ; bind 
together the oſſeous particles, and give confiſtence 
to the bones. It is this ſubſtance alone which 
yields the products above-mentioned on an ana- 


Iyfis 


Tas e are rediified, in ke to have 


them in their ten purity. 


VoLaTILE Setzer or Hanrenons RECTIFIED. 


„Vana ſpirit of kartthoen 5 is of a red co- 


: wa owing to a little oil that it holds in ſoluti- 


On diftilling it, there riſes, with a heat 


= below that of boiling water, volatile alkali _ 
in a concrete form. This falt is clean and tranſ- 
parent: it lines the upper part of the veſſel. It 
diſſolves in the liquor which riſes after it; and 
this forms redtified volatile ſpirit of kurt. 5 


Warn about half the liquor is come over, 


what remains in the retort is a phlegm of a bad 
ſmell, which contains no more volatile alkali. ; 
| 1. is thrown away: as uſeleſs. | 


RecT1FicaTION OF VoLaTILE Saur or 
| HARTSHORN. 


VouaTiL falt of hartſhorn is of a black co- 
- ours 
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our, owing to a portion of fetid oil with which 


it is impregnated. Tt is ſubmitted to diſtillation 
ſeveral times ſucceſſively, mixing it with abſor- 


bent earths and ſand, in order to retain the oily 0 


matter. . 


| RECTIFICATION OF OIL or HARTSHORN, 
DirrELI's ANIMAL OIL. 

O ſubmitting the fetid oil of hartſhorn to 

_ diſtillation, it is rectified, becomes white and 


fluid like ſpirit of wine, and loſes almoſt all its 


bad ſmell. This is what is called Dippel's animal 


oil. The fetid oil muſt be diſtilled three or four | 
times for this purpoſe. A good deal of 7 


matter remains after each diſtillation, 
8 HARTSHORN, 


Tux hartſhorn remaining in the retort after 


the firſt operation is black, on account of the 


coal of the gelatinous part which it contains. 


Tunis is burned in the open air in order to 


deſtroy the coaly matter. After that, there re- 


mains only a white earth, which has ſome pro- 
perties in common with vitrifiable and calcareous - 


earths : a 
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_ earths: it in ſome meaſure holds the middle place 


between theſe earths, but is not a calcareous earth, 


as ſome chemiſts have thought. It is not con- 
verted into quick- lime * calcination. 


HARTSHORN PREPARED PHILOSOPHICALLY 
WITH Warn, 


WIEN bartſhorn cut in pieces is boiled in 2 


good quantity of water, the cartilaginous part. 


diſſolves in great meaſure in the water, but the 


_ earthy part preſerves its form. Theſe pieces 
have not near the ſame ſolidity they before had, 

becauſe there remains only, in a manner, the | 
pure earth, deprived of the gelatinous part. In 
the following experiment the inverſe of this is 


performed, that is, the earth of bones is ſepara- 


ted, and the cartilage preſerved by itſelf. 


DECOMPOSITION OF BoNEs By ACIDS. 


A FLAT piece of ivory or hartſhorn is plunged 


inte diluted nitrous acid. The acid diſſolves 


all the earth, but does not touch the cartilage 
and the piece preſerves its form entire. It is 

waſhed in a ſomewhat alkaline liquor, in order 
„ . to 
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to carry off all the acid. In drying it becomes | 
tranſparent and flexiblc like horn. 


: PaEcIPITATION OF THE Fairs OF Boxes BY 
„„ FIXED ALEALI:| 


Ox pouring fixed alkali into the cid] in which 
bone has been infuſed, it unites with the acid, 
and throws down the earth. | 


On Ec. 


Eads are compoſed of an earthy covering, 
which is the ſhell; a mucilage within it called 
the white; and a yellow globe in the centre of 
the white, named the yolk. Theſe three ſub- 
_ ſtances differ much in their nature, 


Tux yolk is the part which is to form the 
chick; the white is the part which is to ſerve it 

for coorifhment during incubation, and in pro- 

portion as the chick diſcloſes itfelf, 


Taz ſhell is a calcareous earth, which diſ- 
ſolves in acids with a briſk efferveſcence, and is 
converted into 8 by calcination. x 


ANALYSIS 
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 AxaLysrs oF Ware OF Eco. 


Warte , in che heat &f boiling water, 
_ yields a great quantity of inſipid water, The 
— reſiduum is 1 ron as horn. . 


"Tarn matter, ſubmitted to diſtillation with a 
ſuperior degree of heat, yields a good deal of 


concrete volatile alkali, and a little — 5 
tic oil. 


| ANALYSIS or ; Your. or Eo. 


"Your of egg is s compoled of a very ſoft oil, 
| and a mucilaginous matter which may be conſi- Gs 
dered as deſtined to form the ſolid parts of the 
chick. Theſe two ſubſtances are of a different 
nature, as we ſhall preſently ſee. 


| Enviazon of Volk or Eco. 


Your of egg diffuſes i in water, and forms a 
white liquor reſembling an emulſion ; or rather 
which i is a real animal emulſion. 


55 Tus mucilaginous matter Wes as a medium 
to unite the oil with the water. 3 


Our 


. . Rae - oo Oo 


ANIMAL SUBSTANCES. 337 


OIL or Volk or Eds. 


WHEN yolks of eggs are dried, they liquefy 
after loſing their humidity, If in this ſtate they 
are ſubmitted to the preſs, a very ſoft yellow oil 
1 procured, called 7 of Ae. 


0¹¹ of eggs ſubmitted to diſtillation, yields a 
very volatile, very penetrating acid, and an oil 
of the ſame nature, that is, acid. 


From this analyſis it appears, that yolk of 
egg preſerves all the properties of the — 
oils to inn it owes its origin. 


TAE reſiduum after the expreſſion of oil of 

eggs is of a very different nature. It is a per- 

fectly animaliſed ſubſtance, It yields, on an a- 

J nalyſis, volatile alkali, as the fleſh of animals 
does, and a good deal of e oil. : 


Concurarion o Wars OF Ec61 BY Sriair 
| OF WiXxE. 


Wurz of egg diffuſes in water like mucila- 
ginous matters. If ſpirit of wine be added to 
„ this 
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this mixture, it unites to the water, and the 
white or ge coagulates and — 


| AnaLYs1s OF. Far: 


Tux fat of ie is abſolutely of the fame 
nature with their ſuet. It yields the ſame prin- 


ciples on an analyſis; that is, a very volatile 
and penetrating acid, and a thick oil, which 5 


fixes on cooling. 


Avarvste OF Vaive. 


\ Unine is an excrementitious awer, charged 
with the ſuperabundant | ſalts of the animal co 


nomy. 


Tur freſh urine of perſons in good health nei- 
ther efterveſces with acids nor alkalies. 


F alkali cauſes it to exhale an odour of 
volatile alkali. | 


Tux urine of ſome perſons in perfect health 


turns ſyrup of violets green; and the urine of 


others turns the tincture of turnſole red: thoſe 
who make urine of this latter quality are leſs 


| ſubject to the ſtone and gravel, but it is always 


a 5.08 


_ r a, rr. 1 
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A hw of bad digeſtion, ſince it ſhows that the 
vegetable acids have not been ſufficiently ela- 


We 
DISTILLATION oF URINE. 


URINE, in a heat below that of boiling water, 


yields a clear liquor, of a very difagreeable 
| ſmell, and which is found to contain nothing 4 


. 


ſaline. 


Is the heat of boiling water, the fluid that 


comes over is charged with a little volatile falt, 
and t turns ſyrup of violets ”_ 


 FusIBLE 1 oF Urine. 


UxIxE evaporated two thirds, vale: on 9001. 
ing, a ſalt of a particular nature, which is call- 

ed native ſalt, or fuſible ſalt of urine. This is 
the only kind of ſalt in urine proper for making 
the e of which we are ſoon to ſpeak. 


SEA- SALT EXTRACTED FROM 5 


On continuing the evaporations and chryſta- 
lizations of urine, ſea-falt is procured, and the 
other mineral neutral ſalts which men ſometimes 


make | 
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caches uſe of, or are contained in the ſubſtances 
which compoſe their food. 


r of Unixx. 


Arrrn the chryſtalization of the ſalts of 


urine, there remains a red thick liquor, which 
evaporated to — yields the ertract of 
urine. | 


EXAMINATION or THE FUSIBLE | SALT « or 
| | | Un. | 


Tuts ſalt impreſſes the tongue with a faline, 
ſomewhat cool taſte, 


Ir does not loſe its water of chryſtalization in 
the air. It froths in the fire, and by a ſufficient 
degree of heat is reduced to a tranſparent glaſs, 


As borax 1 is. 


| Tur fuſible ſalt of urine is an ammoniacal 
ſalt of a particular nature. It is compoſed of 


volatile alkali and an acid named phoſphoric acid. 


Thi: acid is in the higheſt degree fixed i in the | 


fre. 
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Tux fuſible ſalt of urine ſubmitted to diſtilla- 
tion ſuffers the volatile alkali to eſcape ; the acid 
is left behind in the retort, not being of 
filing. 


T HIS acid has all the general properties of a- 
cids. When united to the phlogiſton it forms a 


kind of ſulphur, named en, 


Tris phoſphorus is ' Py made in the 
following manner, 
PHosPHORUS. 


A MIXTURE is made of plumbum corneum,, 


of urine dried to the confiſtence of an extract 
(from which the fuſible ſalt has not been ſepara- 
ted,) and of charcoal in powder, This is ſub- 


mitted to diſtillation with a gradual heat. 


Tux firſt riſes volatile alkali, partly con- 
crete, and partly fluid, and a very fetid empy- 
reumatic oil. The fire is raiſed till the retort 
becomes red, and nothing more comes over. 
The receiver is then changed; water is put into 
the new one, and the fire is increaſed till the re- 


tort is brought to a white heat. The phoſphorus 


paſſes over in vapours, and manifeſts itſelf by 
e R the 
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| the light which ſpreads through the inſide of the 
receiver, and which iſſues einen, 2 the little hole 


made in its body. 


Warn the operation is finiſhed, the veſſels 


are ſuffered to cool during forty-eight hours. 
At the bottom of the receiver there is found a 
black coaly powder which contains the phoſ- 
Ps 5 


Tur above proceſs is that of Mr. Margraff. 
It has always ſucceeded with me, not failing | 


once in twenty times that I have tried it. Some 
perſons would inſinuate that the ae cor- 


neum cauſes the retorts to melt during the ope- 


ration; but I can affirm the contrary. This 
mixture is ſo refractory that it does not even en- 
ter into fuſion in a crucible, on account of the 


charcoal, which prevents the re- union of the 


lead that revives in extremely minute grains. 
RECTIFICATION OF PHOSPHORUS. 


TRE coaly powder above-mentioned is ſub- 
mitted to diſtillation. The phoſphorus, which 

exiſts in it ready formed, riſes with a moderate 
heat. Water muſt be put into the receiver to pre- 
vent 


ve 
0\ 


h 
E. 
h 

F 

CO 


vent the e plioſphorus from Wale as it comes 
over. 


Is order to form the phoſphorus into ſticks, 
it is melted in tubes of glaſs filled with water 


. and ſtopped with a cork at the lower end. Theſe 


tubes are plunged into hot water, when the 


phoſphorus melts and ſettles into the lower part 


of the tubes. When it has cooled and fixed it 
is drawn from the tubes, and kept in bottles 
filled with water, becauſe it eee in the 


| all, 


| PHosPHORUS ſmokes in 2 warm air: the 


phlogiſton flies off, and the acid remains. 


Tr inflames with a very moderate degree of 


heat; for this purpoſe it is ſufficient to rub it be- 


tween two papers. When melted in water 
heated to 50 degrees above the freezing point by 


Reaumur's thermometer, it ſwims and inflames 


on the ſurface of the water, 
ANALY3IS or ANTS. 


AnTs, common flies, bees, 5 many other 
inſects of this kind, ſubmitted to diſtillation, 


. 2 | yield 
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yield an 1 and an empyruematic oil, like ve- 
getable matters. After theſe ſ ubſtances are ex 

_ tracted, a volatile alkali and an empyreumatic 
oil of the ſame nature, that is, ſimilar to thoſe 
procured from perfectly animaliſed matters, 


come over. There remains in the 1 retort a light 
ſpongy con. 


 AxALvs1s < oF SPONGEs. 


SPoxGEs, madrepores, corals, ant other e 


ceptacles of marine inſects, yield, on diſtillation, | 


the ſame products as animaliſed matters; that 


155 volatile alkali and a 0 oil of the ſame na- : . 


HE art of dying is entirely founded on che- 


miſtry. To dye a ſubſtance is to com- 
bine it with one or more ſubſtances of an abſo- 
lutely different nature. The operations by which 
theſe combinations are made afford an infinite 


number of very ſingular and intereſting chemi- 
cal phenomena, This it was that engaged Mr. 
| Macquer to occupy himſelf with this object, 


and to make it the ſubject of one of our chemi- 
cal lectures. An abſtract will e be ac- 


ceptable to the reader. 


ALL the art of drink conſiſts, in extracting 
the colouring matters from the different bodies 


that contain them, making them paſs into the 


R3 ſubſtances 
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ſubſtanees that are to be dyed, and fixing them ; 


| there as firmly as poſſible, 


Tur colouring matters made uſe of in dying : 


are extracted from vegetables and animals. Mr. 
Macquer, in conſequence of the experiments he 
has made relative to this ſubject, has ranged 
them all in three claſſes; viz. 1. dyes of a 
_ gummy nature 2. thoſe which are gummy- 
refinous ; 3. thoſe which are purely reſinous. 


Auox 3 ubſtances there are ſome which 
ſerve for dying without any preparation or cor- 


rofrve, Theſe are thoſe the dying principle of 


which 1 is of the nature of gummy-reſins. 


Tos ſubſtances the * W of FEY | 


BO reſinous, require a preparation, in order to 
| facilitate its ſolution in water, and exalt its co- 
lour. They, however, require no particular 
e of the ſtuff to be dyed. 


- 


Trosr, the - principle of which is of 


a gummy nature, require a corroſive, in order 
to make the colour adhere better, and to exalt 


it. Among the dyes of this claſs, there are ſome 
| . the 


the 
oth 
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the corroſive of which i is put into the Ruff before 


the application of the colouring matter, and 


others where 1t is put into the vat . the 


dye. 


TRk matters to be dyed afford particular phe- 


nomena, which are relative to their ſpecific 


nature and character. Wool, ſilk, cotton and 


thread are not equally ſuſceptible of receiving | 


the fame dyes. Wool and animal matters are 


thoſe which are the moſt eaſily dyed, and the 


colours of which are the fineſt and moſt durable: 
cotton, thread and all vegetable matters, on the 


bother hand, are more difficult to be dyed. Silk 
holds the middle rank, not being ſo eaſily dyed 


as animal, nor ſo difficultly as vegetable matters. 
We ſhall give ſome examples of the different 
claſſes we have juſt eſtabliſhed. | 


Ox Gummy-Resinous Dyts, WHICH RE- 
 QUIRE NO PREPARATION, NOR CORROSIVE. 


ANY quantity deſired of green walnut ſhells is 
boiled in water, and the decoction ſtrained. 
Into this liquor, which is called a bath, is 


plunged a ſkain of wool, and it is left there till 
"ſufficiently 
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cafficiently FOPY The wool ie thin” walkia 
ſeveral times, in order to take off all the dye 


- which is not Incorporated 6 


Tu proof of this dye i is a ſolution of cream 
5 of tartar in water. 


By the term proof, is meant the experiment 
made to try the firmneſs of a dye applied to any 
ſtuff. This experiment conſiſts in boiling the 
dyed ſtuff, for a certain time, in water charged 
with ſubſtances, the action of which that dye 

ought to reſiſt, The proof is therefore different, 
according to the nature of ſtuffs and dyes. 


Ox Resinoes Dvss WHICH REQUIRE BEING 
PREPARED, BUT NEED No PREPARATION OF | 


THE STUFF. 


| Rose-coLOURED Dyk, GOT. FROM 
 CARTHAMUS. 


Iwo drams of carthamus waſhed and dried * 


* Tur W of carthamus, or baſtard 1 contains a 
27650 ne of yellow extractive matter, ſoluble in water, 
| | which: 
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ounces of cold water are then added, and it is 


macerated two hours more. The liquor is paſſed 
through a cloth, and a ſufficient quantity of 
lemon juice or diftilled vinegar is put to it, till 


it becomes of a cherry colour, This bath | is uſed 
for * ſilk. 


which muſt be taken out before the flower k uſed for a red 
dye, Flowers of carthamus are waſhed in the following man- 


ner. Some pounds of it are put into a cloth ſack, moderately 


tight, This is put in water, and worked about with the 
hands, to facilitate the ſolution of the extractive matter. The 
water is changed in proportion as it becomes impregnated, 


and thrown away as uſeleſs, The operation is continued, till 
the water is no longer diſcoloured. The dyers are accuſtomed 


to uſe it while it is moiſt, as they have remarked that it does 
not afford colour enough when ſuffered to dry. But this 


lotion would be very inconvenient in operating in the ſmall 


way, becauſe freſh carthamus muſt be waſhed as often as it 


was wanted, I have remarked that it may be dried, and yet 


_ uſed at pleaſure, on moiſtening it with a little ſpirit of wine, 


which diffolves the reſinous colouring part, Carthamus, thus 


dried, gives out its yo — enough for fmall opera- 


worn, | 
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are is with Arbei grains of alkaline ſalt, 
and ſeven drams of ſpirit of wine. This mixture 
is macerated in tie cold for two hours: two 
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7 ANoTHER Exaurrz. 
| Saxon Brok. 
THREE * of indigo and an ounce ind a 
half of concentrated vitriolic acid are digeſted 


| together with a gentle heat. To this mixture a 
; {mall quantity of water is added. 


Wu this indigo is wanted for uſe, a little 


of it is diffuſed in a good deal of boiling water. 
Into this liquor the ftuff to be dyed is plunged, 


and kept in till it has acquired fachen colour. 


7. HE proof of this dye i is vinegar, 


; On Gunny Dyes, WHICH REQUIRE A Con- 


ROSE OF ALUM. 
YeLLOW OF YELLOW Woop. 7 


Thins drams. of yellow wood cut in ſmall 


pieces are boiled in eight ounces of water, and 


the decoction ſtrained. Into this a ſkain of 
alumed * ſilk is plunged, while it is very: hot, 
and! 1s left i in till ſufficiently coloured. 


* To alom; is to impregnate a tu with alum, For this 
\ purpoſe, alum is diſſolved in water, and the ſtuffs are plunged 


in the ſolution, where they are kept for a certain time, They 


are then waſhed to take off all the ſuperfluous alum, 


1 


0 


Ir is neceſſary that the alumed ſilk ſhould be 
well waſhed before it is dipped into the liquor, 
otherwiſe the ſuperabundant portion of alum 


which is not combined with the filk, will preci- 
pitate all the colour of the dye in cioth.. : 


ANoTHER ExanpLE. : 


F INE CrIMsoN. 


A DECOCTI1ON is made of a dram of cochineal 


in four ounces of water, and fix drops of ſolution 


of tin in aqua regia are added. Into this a ſkain 
of alumed filk is dipped, which in a ſhort time 


is dyed a fine crimſon. 


Tre proof of this dye i is ſoap-water. 


: On Gui 8 THE Connosrve OF WHICH | 


Is PUT INTO THE LIQUOR, 


ScanrLet ON "Wear. 


HALF a dram of cochineal is boiled in eight 


ounces of water, and to this is added a dram of 


ſolution of tin in aqua regia, let down with as 


much water. A piece of woollen ſtuff is plung- 


| ed 1nto this bath, and boiled till it is ſufficiently 


| coloured. 1 


= 6 - 0. 


7 BY 1 N . 
Tur proof of this dye i is ſolution of lum. 


Tus EAD, cotton and ſilk do not take this dye. 


AFTER theſe proceſſes for dying, I ſhall give 
a a receipt for a very good writing ink, which, it 


is well known, is the baſis of the black dye; 
and II ſhall conclude with a proceſs for making 
| painter” s lake. 


| Ins. 


Tak of galls, a pound; gum Arabic, f 


| ounces; green vitriol, kx o ounces ; "_ ſeven 
; pints. 


Tre galls and gum Addie are to be groſoly 


: pounded, and macerated in the water, upon 
warm aſhes, for twelve hours, ſtirring the mat- 


ter from time to time with a ſtick. The green 
vitriol is then to be added; and, while the mix- 
ture is pretty hot, the whole is to be ſtirred, 


without putting it again on the fire. When - 
the liquor is cooled, the ink is made. It is paſ- | 


ſed through a hair ſteve, and ſuffered to ſettle 


till the next day. It is then put into well-ſtopped 


bottles. 


GIs contain an aſtringent principle, and 


developed . Theſe principles decom- 
poſe 
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poſe the vitriol. The phlogiſtic matter attacks 
the iron, precipitates it, and converts it into a 
matter very analogous to Pruſſian blue, but dif- 
fering from it in being entirely ſoluble in acids, 
which the other is not. This ferruginous pre- 
cipitate is very fine. It would fall down after 
ſome time, if it were not ſupported by the mu- 
_ cilage of the gum Arabic, which gives the liquor 
ſufficient conſiſtence to retain it. 


RED Lake or COCHINEAL. 


Hal an ounce of cochineal and five ounces 

of alum are boiled together in a ſufficient quan- 
tity of water. The liquor is filtered, and ſome _ 
drops of ſolution of tin are poured into it. Some : 

fixed alkali in ſolution is then added. This de- 
compoſes the alum, and precipitates its earth ; 
which, as it falls down, collects and carries 
with it all the red colour. The liquor is filter- 
ed; the fluid is thrown away, and the precipi- 
tate is waſhed to carry off the ſaline * enn, 
and then dried. 


ALI the other 1 may be prepared in the 
Gian manner. The ſolution of tin may be left 
out if it be e thought proper 
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